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S U M M A RY
Emotion is an intriguing and mysterious psychological phenomenon. While everyone
seems to know what it is, researchers have not yet come to consensus on its definition, and
many questions still remain unanswered. While the nature of emotion is yet to discover,
the design community has noticed is importance, and poses the challenge of how emotion
could inform design. We see the necessity to follow the state of the art in psychology and
initiate the undertaking by exploring the emotional qualities in various types of media
content. The first part of this thesis aims at constructing a theoretical framework. Recent
years have seen empirical studies suggest that emotion could be unconscious. While this is
to be further justified, scientists are motivated to reconsider current theories of emotion to
account for this phenomenon. In light of this, we integrate these studies about unconscious
emotion into our literature review. An overview from theory to practice is illustrated to
provide a reference for viewing the current states in application domains, such as affec-
tive computing and emotional design. This review offers a holistic understanding about
emotion from various perspectives, which allow us to look for new directions in future
studies.
Based on our review, we see a promising direction by applying psychoanalysis meth-
ods to analyze the media content as affective stimuli, and these stimuli can be evaluated
by using quantitative measures to investigate the connection between the content and the
corresponding emotions. The analysis on the media content is based on a psychoanalysis
theory—the theory of archetypes—proposed by Carl Jung. He argues that there exists a
universal pattern in humans’ unconscious thoughts, which can be manifested as symbolic
content in various forms of narratives, such as myth and fairy tales. Today, this archetypal
symbolic content can be seen in modern media, particularly in movies. By applying the
Jungian approach, we analyzed the symbolic meaning in movie scenes and edit these fea-
ture scenes into a collection of archetypal media content, which serve as the experimental
materials for later explorations.
In the second part of this thesis, we present three experimental studies that aim at de-
termining if archetypal media content can be differentiated based on emotional responses.
We adopted the psychoanalytical approach described earlier to collect feature scenes in
movies as archetypal media content. Meanwhile, affective stimuli of explicit emotions are
also included as benchmarks for comparison, such as sadness and joy. Self-reports and
physiological signals are both adopted for measuring emotional responses. These three
studies follow similar experimental design: presenting stimuli and measuring emotion
concurrently. The results of these studies confirm that emotions induced by archetypal
content are different from explicit emotions, and the statistical analysis further indicate
that the predictive model obtained from physiological signals outperforms the model gen-
erated from self-reports while viewing archetypal media content. These results, however,
are opposite to the results gained from affective stimuli of explicit emotions, leading us
to the conclusion that archetypal media content might induce unconscious emotions, and
physiological signals are more effective than self-reports for recognizing emotions induced
by archetypal media content.
v
In the third part of this thesis, we explore how archetypal media content could inform
design for media. First, we conducted two studies to answer the research question that if
designers could generate richer affective content by mood boards when they are exposed
to archetypal media content, comparing to non-archetypal media content. In these studies,
designers were asked to create mood boards based on their emotional experience about
archetypal film clips. Next, we used qualitative and quantitative questionnaires to collect
subjects’ opinions about these mood boards and the media content. The results show that
archetypal mood boards are more attractive than non-archetypal mood boards. Further-
more, the inter-rater correlation among these mood boards is remarkably high, suggesting
that mood boards can be a universal tool for representing emotional experience. Therefore,
we developed a set of applications for recording and representing emotional experiences
for media content by generating mood boards. The context of use is explained and a case
study is presented for demonstration. Since archetypal content is mainly manifested in nar-
ratives, another promising direction is to develop emotion-driven media systems. While
traditional narratives usually follow a linear storyline, emotion-driven media provides a
dynamic, recursive, viewer-dependent media experience. We propose a conceptual frame-
work and look forward to future development.
vi
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Part I
T H E O R E T I C A L F R A M E W O R K

1I N T R O D U C T I O N
1.1 motivation
1.1.1 Myth and the Human Society
As part of our nature, human beings are always interested in exploring the world we live
in. Why does the sun come up from the east? Why are there four seasons? This world is
mysterious, not only for our ancestors abut also for people in the modern society. Before
human beings were capable of justifying a hypothesis with objective evidence (i.e. the sci-
entific revolution), our ancestors formed an imaginative worldview about how this world
is built as we see it is today. Therefore, we have myths. The relationship between myth
and science is a subject as old as that of myth and science themselves (Segal, 2009). The
modern view toward myths varies chronologically by the centuries. In the nineteenth cen-
tury, myth and science were commonly considered to be opposite and incompatible. In the
extreme, people at that time thought of defeating myths by scientific approaches as a sign
of a modern society. It was believed that: because of the advances of science, this world is
becoming less mysterious, so we have to abandon myth. On the contrary, in the twentieth
century myth and science were usually taken to be compatible, and therefore myths are
once again embraced by the modern society (Segal, 2009). There is no doubt that the qual-
ity of material life substantially relies on science and technology, but we shall not forget
the importance of myths for enriching the mental life of modern people in many ways.
Myth is the oldest form of narrative in human history. Since there are no historical
records or scientific proof, it is difficult to justify if these mythical narratives are true
facts or just merely imaginary stories made up by ancient people. Nevertheless, myths
are still influencing modern society and still fascinating to people nowadays. Myths, as a
primeval form of living reality, have been woven into our lives in many different ways. It is
usually linked with ritual. Together, they were used to regulate how ancient people were to
behave toward nature and construct their basic view of how this world was made. Myths
and rituals divide an individual human life into three phases: childhood, adolescence
and retirement. Each of these phases is characterized by corresponding motive complexes:
love, power and death (Rauterberg, 2011). In general, there are two ways of interpreting
myths: literal and symbolic (Dundes, 1988). Literal interpretations look into factual or
historical bases for myths while symbolic interpretation prefers to regard myths as a code
requiring some deciphering. In the early nineteenth century, myths were treated as nothing
different from fables, inventions and fictions (Eliade, 1998). Thus, rationalists treated myths
as delusions and pure imaginations (May, 1991). From a literal perspective, myths would
be merely an unrealistic and unscientific version of history. The greatest value we can
gain from myths would probably be anthropology (Tylor, 1920), rituals (Eliade, 1998) and
This chapter is (partly) based on:
Chang, H.-M., Ivonin, L., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (2013). From mythology to psychol-
ogy: Identifying archetypal symbols in movies. Technoetic Arts, 11(2), 99–113.
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religions (Malinowski, 1954), which mostly aim at finding a reasonable explanation or
rational speculation for the reality of ancestral societies. Interestingly, it was found that
ancient people tend to present symbols as an instance of association with reality, instead
of looking for rational causes (Kirk, 1975). It appears that myths were not meant to give a
rational explanation toward the reality but to provide a symbolic representation that shows
the natural tendency of how ancient people interpret the reality that they lived in.
The nature of myth is different from fictions we read today. More than just storytelling,
some scholars consider a myth as a way of making sense of the physical world (May, 1991).
A myth is a sacred narrative usually explaining how the world and humankind came to be
in its present form (Dundes, 1988). One of the foremost functions of myth is to establish
models of behaviour (Eliade, 1998). Through its myth, a healthy society gives its people
relief from guilt and anxiety, and encourages humans to discover true values in their lives
(May, 1991). Rather than merely imaginary stories, myth is a narrative resurrection of a
primeval reality. “It is a living reality, believed to have once happened in primeval times,
and continuing ever since to influence the world and human destinies” (Malinowski, 1954,
p. 100). Indeed, it is surprising that even though the content of myths seems unrealistic and
irrational, myths are still manifested in modern media content, such as artwork, music and
movies (Faber & Mayer, 2009). Numerous ancient myths are being re-edited as a modern
version and re-made into various forms of digital media. Although the content of the
myths might change over time, the skeleton of the stories still remains intact. The human
society grows with myth while myth manifests the thinking and behavioral pattern of the
people within the society. This circular relationship has been continuously working along
with human history and, nowadays, we still can see many traces of myth in our daily lives.
1.1.2 The Unconscious
Some cultural rituals and customs can be traced back to historical events, but others could
only count on myths, fairy tales and legends. Although these fictional narratives cannot
be proved to be true, they lie at the heart of people and form the knowledge that guide
us how to see things and act in our society. Fictional narratives have been an important
medium for the growth of culture and society. They provide a deep and immersive simula-
tive experience of social interactions (Mar & Oatley, 2008). Furthermore, it is believed that
people’s thoughts and behaviors are deeply and implicitly influenced by their social and
cultural context. In recent years, psychologists start to research how people could adapt
themselves into a given social situation. The results suggest that this adaption not neces-
sarily be a conscious action but can be unconscious (Wilson, 2003; Bargh & Morsella, 2008).
Indeed, many of our decisions and behaviors are irrational and driven by the unconscious
(Dijksterhuis & Nordgren, 2006). While most people think irrationality is harmful for our
decision-making, empirical studies have revealed the merits of utilizing the unconscious to
achieve better results in a complex decision-making task (Dijksterhuis, 2004). Sometimes
people make decisions based on preferences instead of rational reasoning. In fact, it is an
inborn capability of humans to look for better conditions in terms of physical and mental
well-being. While a cognitive task is beyond the capability of rational thinking, the intu-
itive, unconscious, irrational thinking might take over and solve the problem with ’gut
feelings’ (Gigerenzer, 2007).
The interests in human unconscious were first revealed by Freud (1922). After being
quiet for a long time, research on the unconscious regains the attention of the science
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community in recent years (Baumeister et al., 2011; Bornemann et al., 2012; Custers &
Aarts, 2010; Dienes & Scott, 2005; Dijksterhuis & Aarts, 2010; Ekstrom, 2004; Epstein, 1994;
Galdi et al., 2008; Greenwald et al., 1995; Kihlstrom, 2008; Martin & Morich, 2011). Some
psychologists strictly hold a conscious-centric model of human mind, considering the un-
conscious as a low-level mental processing system that handles subliminal-strength stim-
ulation from the environment, while the conscious processes still play the primary role in
causing human judgment and behavior (Bargh & Morsella, 2008). This view is supported
by some empirical studies, which suggest that people could perceive stimulus informa-
tion presented below the threshold of perception (e.g. Bornemann et al., 2012; Codispoti
et al., 2001; Greenwald et al., 1995; Winkielman et al., 2005; Zajonc, 2001). Nevertheless,
other scientists uphold the priority of the unconscious, and suggest that the unconscious
processing is not limited at the low-level perception but can also handle high-level mental
activities, such as decision making (Dijksterhuis, 2004), goal setting (Custers & Aarts, 2010),
attitude (Gattol et al., 2011), and emotion regulation (Koole & Rothermund, 2011). The dis-
tinction between conscious reasoning and unconscious thinking is significant (see Table 1.1
on page 6). According to Kahneman (2003), there are three cognitive system of the human
mind: perception, intuition, and reasoning. Perception and intuition form an experiential
system that processes the incoming information in real time and generates corresponding
reactions automatically (Epstein, 1994). Only part of the incoming information would pass
the filter of attention and enter into the rational system for logical reasoning.
In addition to the cognitive account for the unconscious, psychologists also take into
account the impact from the social and cultural context (Wilson, 2003; Wilson & Bar-Anan,
2008). Barrett (2012) argues that people who live in a common social context would au-
tomatically and implicitly develop collective intentionality - a kind of knowledge that is
formed and shared within a group of people - and this knowledge provides a basic refer-
ence for people to understand the external world and thus generate emotion, memory and
other mental content. When being part of a society, people tend to adapt themselves into
the given social context and this adaption might take place outside of conscious awareness
(Wilson, 2003). However, it is still unclear how this collective intentionality is achieved
within a large group of people, e.g. a society (Steele & King, 2011). Human communica-
tion is complicated and versatile. Besides the literal interpretation toward the languages
we use, human beings tend to utilize a higher level of skill to communicate abstract no-
tions. Some sociologists propose that all kinds of human communication are symbolic
(Manis & Meltzer, 1978). Their fundamental premise is that humans do not directly react
to the ontological-existing reality, but respond to their understanding of this reality. It is
a natural tendency for humans to express abstract notions in an associative and symbolic
manner. Symbolic meaning appears to be an important layer that lies between human mind
and the physical world. The meaning-making process is automatic, spontaneous, and irre-
versible (Barrett, 2012). Emotion, as one of the essential psychological phenomena, allows
us to respond to the meaning we perceived from the world and thus shapes our behaviors
(Baumeister et al., 2007).
1.1.3 Media and Entertainment
While the pure science looks for precision and rationality, the application domain of en-
tertainment aims to create emotionally-intense, rich-in-meaning media content. Entertain-
ment is part of our daily lives. The history of entertainment can be traced back to the
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E X P E R I E N T I A L S Y S T E M R AT I O N A L S Y S T E M
(Perception & Intuition) (Reasoning)
1. Holistic 1. Analytic
2. Affective: Pleasure-pain oriented (what
feels good)
2. Logical: Reason oriented (what is
sensible)
3. Associationistic connections 3. Logical connections
4. Behavior mediated by ’vibes’ from past
experiences
4. Behavior mediated by conscious
appraisal of events
5. More rapid processing: Oriented
toward immediate action
5. Slower processing: Oriented toward
delayed action
6. Slower to change (slow-learning) 6. Changes more rapidly (flexible)
7. More crudely differentiated: Broad
generalization gradient-stereotypical
thinking
7. More highly differentiated
8. More crudely integrated: Emotional
complexes; context-specific
8. More highly integrated: Cross-context
9. Experienced passively and
preconsciously
9. Experienced actively and consciously
10. Self-evidently valid: ’Experiencing is
believing’
10. Requires justification via logic and
evidence
11. Parallel, Automatic, and Effortless 11. Serial, Controlled, and Effortful
Table 1.1: Comparison of the experiential and rational systems (adapted from Epstein, 1994; Kah-
neman, 2003).
ancient times. It is not only because humans need to rest from work but also due to the
desire for enriching the mental and spiritual life. The essence of entertainment is versatile.
Rather than a means for merely having fun, entertainment plays the role in maintaining
mental sustainability (Nakatsu, 2010) and facilitating social transformation (Rauterberg,
2009). It can also be a kind of media that delivers cultural experiences at an unconscious
level (van Aart et al., 2010). With the advances of media technology, the modern form of
entertainment offers tremendous potential for making positive effects on human behaviors
in various ways (Rauterberg, 2004). In this regard, we have to consider how entertainment
gradually changes with the growth of our society, and how future entertainment technolo-
gies might in turn make impact to our lives (Rauterberg, 2009).
Since the 1980s, we have witnessed the emergence of computational technology and the
advances of multimedia communication. Today, multimedia systems have widely spread
and permeated to people’s daily lives. Mobile technology and Internet enhances the ac-
cessibility of media content and communication becomes richer in terms of content. Enter-
tainment, as an important category of media content, becomes one of the driving forces
that thrust the development of new types of multimedia systems. Media technology has
broadened the bandwidth of communication for transmitting entertaining content to peo-
ple by using multimodal channels. However, the content of the entertainment is equally
important and worth studying. Myths, as the media content in ancient times, were spread
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through word of mouth and symbolically represented as artwork. These mythical stories
were not lost along with the growth of human society, and still are being manifested in
various media forms, such as video games and movies. This curious phenomenon has
demonstrated the universal human capacity to classify, to codify and to communicate their
experiences symbolically in different time scales (Kooijmans & Rauterberg, 2007).
There are two kinds of interpretations toward media content: rational and emotional
(Nakatsu, 2010). With regard to functional purposes, communication needs to be precise
and logical, so the media content has to be descriptive and concrete in order to achieve a
clear understanding of the enclosed message. On the contrary, media content for entertain-
ing purposes particularly emphasize the emotional aspect of the communication. While
the rational interpretation of media content looks for simplicity, emotional interpretation
of media content is abstract, dynamic, symbolic, and experiential. This categorization also
resonates with the distinction between the two cognitive systems of human mind (see Ta-
ble 1.1 on page 6). The emotional aspect of communication encompasses a considerable
amount of information that would be handled by higher-dimension mental process: the
unconscious (Rauterberg, 2010). With these two interpretations, a pure, holistic experience
thus can be delivered in a more comprehensive manner (Salem et al., 2009). This ultimate
form of communication is called Kansei Mediation—a rich combination of communication
channels that allows conscious and unconscious information flow freely (Nakatsu et al.,
2006).
1.2 emotions in media content
In this dissertation, we intend to explore the relationship between two main subjects: emo-
tion and media content. Media can be referred to any means of information communica-
tion. While studying media, we must not be blinded by the form of the media but need
to concentrate how media content is made meaningful to people (McLuhan, 1994). If we
consider media as message, it does not matter if this message is being told or written, but
only the content of the message—meaning—makes sense to people. Meaning, on the other
hand, is becoming an important topic in psychological research on emotion. In the early
years, emotion was considered to be directly caused by stimuli in the external environment,
such as natural threats (snakes or earthquakes) cause the feeling of fear Darwin (1872). To-
day, psychologists have developed more comprehensive explanations for the activation of
emotion. Mainstream psychological theories suggest that the meaning of the given situation
plays an important role in activating emotions (Arnold, 1960). For example, natural threats
are interpreted as a cause of death and this interpretation thus activates the feeling of fear.
In this regard, the symbolic meaning of media content plays a key role in bridging the gap
between emotion and media content.
Narratives have been the primary media content for transmission of emotional experi-
ence since early times of the mankind. In essence, narratives are a kind of virtual reality,
which pulls the reader into a fictional world. As we mentioned earlier, fictional narratives
usually reflect the worldview of the modern time. Different from history, which is meant
for documenting the true fact, the function of narratives is to render the social atmosphere
in an implicit manner, and deliver rich emotional experiences along with the interaction
among the characters. Most people tend to enjoy the mediated emotional experience rather
than rationally analyze the logic of the content. Just as children love often-told bedtime sto-
ries, sometimes adults enjoy watching classic movies over and over again and never tire
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of them. Narratives can induce profoundly emotional experience (Oatley, 1995). However,
very few studies have addressed this topic within psychology probably due to the miscon-
ception that narratives are mere made-up illusions (Oatley, 1999). Recent years have seen
some researchers advocating the importance of narratives in psychology. They suggest that
narratives operate as a means of simulating social and emotional experience (Oatley, 1999;
Mar & Oatley, 2008). The evoked emotion may even influence the viewer’s daily life after
viewing (Mar et al., 2011). Although most of these studies particularly focus on literacy
narratives, they still shed some light on narratives in various media types, such as paint-
ings, comics, theater plays, and movies. In the domain of marketing, narratives play an
important role in branding and advertising. Woodside et al. (2008) claim that people tend
to think of the brand of a company narratively and their opinions toward a brand are out-
comes of unconscious processing. It is also confirmed that emotion is an important factor
toward their responses to the brand while watching advertisement (Ruiz & Sicilia, 2004).
If we consider media as an instrument for transmitting emotional experience, narratives
can thus be defined as a design pattern of media content. In this regard, exploring the
relationship between the pattern of narratives and it corresponding emotional responses
appears to be a promising research direction.
Emotion is an important aspect of media experience, and it has been of great interest to
the design community. Studies on emotional aspect of design usually adopt psychological
theories of emotion as their theoretical basis. However, the mainstream psychological stud-
ies solely focus on utilitarian emotions (Scherer, 2005a). These types of emotions can be
considered utilitarian in the sense of facilitating our adaptation to events that have impor-
tant consequences for our wellbeing, such as fear triggers fleeing from danger. However,
emotions in media content do not seem to have survival values for maintaining physical
sustainability. This view appears to be limited and cannot explain emotional experiences
in the context of media design, i.e. why people enjoy watching movies while movies do
not bring any survival values? While it has been well researched that emotion has bio-
logical and social functions, other aspects of emotion remain mysterious and intriguing.
Moreover, the question of whether emotions can be unconscious draws great attention in
recent years (e.g. Berridge & Winkielman, 2003; Winkielman & Berridge, 2004). The answer
to this question is still under debate due to the fact that psychologists hold various theoret-
ical positions and use different measures to approach this hypothetical phenomenon. This
topic is relatively new and existing theories have not yet included this into their frame-
work. Nevertheless, this trend has reminded us the limitation of the existing theoretical
framework of emotion, and encourages us to reconsider the central assumptions and think
about how this hypothesis can be justified.
1.3 objectives and thesis outline
This dissertation is divided into three main parts: Theoretical framework, Exploration, and
Implications for design. For each part of the dissertation, we formulate the objectives we
intend to achieve and research questions to be answered. In this section, the context of
each objective and corresponding chapters are presented as follows.
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1.3.1 Epistemological Dilemma in Research on Emotion
Knowledge is often defined as ’justified true belief’ (Lemos, 2007). This means that all
theories need to be critically assessed through justification in order to approach the un-
known phenomena. This definition has founded the basis of many sciences, but some
controversy still cannot be solved. In philosophy, the Gettier problem—a classic epistemic
controversy—initiated the long debate that has lasted over five decades (Gettier, 1963).
The problem emerges due to the fact that any single justification can never be flawless
because it is always possible to find counterexamples to defeat your proposition. These
debates would end up with an inevitable recursion (Moser, 2005). Many philosophers en-
deavor to tackle the Gettier problem but still cannot reach a perfect solution. Among all
the proposed explanations can be generally classified as two perspectives: internalism and
externalism (Lemos, 2007). For internalism, researchers tend to look for justifiers internal
to one’s perspective, that is, the knowledge is more likely acquired through self-reflection
(Steup, 1998). In contrast, externalism relies on the justifiers that come from the external
world and has to take into account if the justifiers are biased (Lemos, 2007).
This classic epistemic dilemma can also be seen in psychology. In the early years, many
psychological theories were built upon the introspection toward one’s conscious thoughts
and feelings, which was considered as a ’mind’ problem. Since the sixteenth century, New-
tonian paradigm has becomes a dominant belief that affects all sciences. It assumes that
things in the environment around humans are more like machines than like life. Some
researchers tend to think of the human mind as a machine that can be decomposed into
smaller functional processes (Kohler, 2010). In the extreme, behaviorists even deny free
will and try to explain human behavior as a function of biology (Gendron & Barrett, 2009).
Consequently, psychological research became a mere ’body’ problem at that time. The
body-mind problem has long puzzling psychologists just as the Gettier problem in philos-
ophy. Regarding research on emotion, this problem is called the emotion paradox (Barrett,
2006b). If researchers count on one indicator (body or mind), the study might be limited
or even biased (Podsakoff et al., 2003). While investigating unknown phenomena such as
unconscious emotion, it is suggested to hold a neutral viewpoint and cross-validate the
experimental results from different perspective in order to approach the nature of emotion
(Moran-Ellis, 2006).
In Chapter 2, due to this epistemological problem, we start with reviewing psychological
studies on emotion. In order to further justify the hypothesis of unconscious emotion is
still under debate, it is necessary to have an overview toward contemporary emotion the-
ories, emotion models and emotion measurement. This review would also help clarify the
theoretical approaches that are used in application domains, such as affective computing
and emotional design. Based on this review, we can see some promising directions that
have not yet discovered by the mainstream psychology.
1.3.2 Identifying Archetypal Content for Scientific Studies
To initiate this undertaking, finding a universal pattern in narratives is necessary. Several
scholars have proposed basic structures of narratives across different cultures (Propp, 1984;
Field, 1984; McKee, 1997) and across various media types (Ryan, 2002; 2004; Todorov, 1977).
However, these structures are mostly developed for storytellers and screenwriters, and do
not take into account the psychological meaning of the narratives. In the field of psycho-
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analysis, Swiss psychiatrist Carl Jung (1959) proposes one of the most influential theories
of the unconscious—the collective unconscious and archetypes, which explains the connection
between ancient myths and the unconscious from a psychological point of view. He argues
that there exists a universal pattern in the core concepts in different cultures. These core
concepts repeatedly appear in ancient artwork and their myths, fairy tales and legends
despite of the separation in time and space. He considers these concepts are symbolic ex-
pressions of a kind of inborn knowledge—archetypes—that is rooted in the unconscious
mind of every individual. Archetypes can be represented as myths, rituals and other forms
of ancient narratives, demonstrating an intrinsic tendency of how the human mind concep-
tualizes the physical world. Inspired by Jung’s theory, Campbell (1973) further reveals that
there is a universal narrative structure in ancient myths across different cultures.
The theory of archetypes lays the foundation of the analytical psychology and develops
into many techniques for psychotherapy. Numbers of researchers put efforts on analyzing
universal symbolic content in ancient cultural artworks based on the theory of archetypes.
This research strand is called archetypal symbolism (Gronning et al., 2007). Some scholars ap-
ply archetypal symbolism to modern narratives, such as writing (Vogler, 2007) and movies
(Hauke & Alister, 2001). Instead of being separated from the story, the viewers are seen
as participants who unconsciously situate themselves in the context, and go through the
journey with the characters Woodside et al. (2008). The archetypal symbolic content in
the narratives would in turn activate unconscious thoughts and impulses in one’s uncon-
scious mind, and thus trigger corresponding emotional experiences. Just as myths reflect
the worldview in ancient times, modern movies are mythical narratives that manifest the
living reality of modern people, providing a fruitful resource for studying universal media
content for art and design.
In Chapter 3, we start with addressing the epistemic problem of traditional experimental
psychological approach, and frame a triangulation theoretical approach for research on
emotion. This theoretical framework lays the basis of our research, which can be applied
in psychology and media design. To further put this approach in practice, we propose to
analyze the symbolic meaning of media content. Since the theory of archetypes is well
documented for this purpose, it serves as the key reference for the following analysis.
The media content that encompasses archetypal symbolic meaning is defined as archetypal
media content. Thus, we form a research question:
Research question 1. How to analyze media content for scientific studies using archetypal sym-
bolism?
Many researchers applied this theory to conduct a heuristic analysis on modern movies.
However, these qualitative analyses cannot be directly used in quantitative experimental
studies. It is necessary to build a standard procedure for editing media content as affective
stimuli for psychological experiments. In order to integrate this approach into experimen-
tal design, we introduce a psychoanalytical approach for analyzing symbolic meaning of
media content based on the theory of archetypes, and develop a standard procedure for
editing movie clips as affective stimuli for psychological experiments. This approach is put
into practice in the later chapters in Part II: Exploration.
1.3.3 Psychophysiology of Unconscious Emotion
Measuring emotions in media content is challenging. Traditional psychological studies on
emotion usually use stimuli with discrete emotional qualities, such as pictures of happi-
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ness and video clips of fear, and then use self-reports to collect subjects’ emotional re-
sponses toward these stimuli. This discrete categorization is similar to emotion labeling
in our daily languages, and has shown its reliability in cross-cultural studies (Osgood
et al., 1975). However, this discrete categorization is suitable in which the content of the
affective stimuli is relatively explicit and direct. However, narrative media content is a
complex form of affective stimuli that encompasses rich emotion-filled information. It is
difficult to find proper words or emotion categories to describe one’s emotion toward the
story. Moreover, the emotion toward media content is continuous and progressive. Using
self-reports does not seem to be feasible because the emotional experience would be in-
terrupted while the subject is asked to report their feelings (Soleymani et al., 2012a). For
the above reasons, it is suggested to monitor physiological signals as a complementary
measurement (Cacioppo et al., 2000). It is particularly suitable for investigating emotions
in narrative media content. Physiological measures are the most used indirect measures of
emotion. The main advantages of physiological measurements are that they can monitor
continuous experience, are not dependent on language, do not require memory, and do not
interfere while experiencing (Ravaja, 2004). Many studies have developed reliable equip-
ment particularly for measuring the activities of the Autonomic Nervous System (ANS),
which allows researchers to further identify corresponding psychological states (Cacioppo
& Tassinary, 1990). Moreover, some researchers claim that physiological measures could
help with recognition of unconscious emotional states that are inaccessible through intro-
spective reports (Fairclough, 2009; Miller, 1992). Another possible solution is Electroen-
cephalography (EEG). Although neurophysiological signals are closer to the origin of affec-
tive states than physiological signals, scientists encounter the difficulties in recording brain
signals in real-world settings and interpreting them in a participant-independent manner
(Mühl et al., 2014). Since our research aims to develop real-world applications that can be
applied to the general population, physiological signals would be a more feasible approach
rather than neurophysiological measurement.
Recent years have shown increasing evidence suggesting that humans might have uncon-
scious emotions in some conditions (Bornemann et al., 2012; Kimura et al., 2004; Öhman
et al., 2000b; Scherer, 2005b; Winkielman & Berridge, 2004; Zemack-Rugar et al., 2007).
However, the existence of this phenomenon is still under debate and we need more ev-
idence to examine this hypothesis. While numbers of new theories have been proposed,
some existing influential theories have been ignored by mainstream science, such as the-
ories in psychoanalysis. One of the most influential psychoanalytical theories - the the-
ory of archetype - claims that the psychic content hidden in the collective unconscious
would result in the complex in the personal unconscious, and then manifest as irrational
thoughts and emotions (Jung, 1959). We decided to adopt the theory of archetype because
it has already developed solid methodologies for clinical research on mental issues and
has expanded to movie analyses and other applications, which is suitable for our context
of research. Following this theory, it is necessary to take into account the possibility that
archetypal media content might induce emotions at an unconscious level. The mainstream
psychology considers introspection as the ground truth of one’s emotional state. When a
person honestly says he is happy, scientists have no reason to question this result due to
the fact that emotion is subjective. However, this assumption might not be valid because
unconscious emotion cannot be recognized through introspection (see review in Chapter
2). To identify unconscious emotion, it is necessary to measure the bodily changes as a
complementary indicator, leading us back to the classic ’mind-body’ dilemma. It is sug-
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gested to have multiple perspectives rather than only one dualistic view in order to have a
more comprehensive view toward the unknown phenomenon.
Therefore, we formulate two general research questions in Part II:
Research question 2. Does archetypal media content induce unique emotional responses?
Research question 3. If the answer to research question 2 is positive, could archetypal media
content induce unconscious emotion?
In Chapter 4, we start our exploration from the media type of pictures and sounds. This
preliminary study adopts only one class of archetypal content: the archetype of Self. The
goal of this study is to investigate if the archetypal content of Self can induce emotion
that is significantly different from utilitarian emotions such as anger and joy. Self-reports
and physiological measures of ANS are both adopted in this study. The results show that
the obtained physiological pattern while subjects perceive archetypal pictures and sounds
is significantly different from the pattern obtained while viewing other affective stimuli.
These results seem promising but not robust enough for answering the above research
questions. Therefore, we proceed to the next study with more archetypal categories and a
more complex media type.
In Chapter 5, we turn to use a more complex media type—movie. This is due to the fact
that movie is an audio-visual, highly-immersive, rich-in-meaning media content. We target
at modern commercial movies as the resource for developing archetypal media content. By
using the method we developed in Chapter 3, eight five-minute movie clips of different
archetypes were developed. A study was conducted to test if these eight movie clips could
induce unique emotional responses. For comparison, five movie clips of basic emotions
were also included in this study. Continued with the exploration in Chapter 5, in Chapter
6 our goal is to further confirm the results and build a predictive model that can be used
for making predictions in practice. In order to enhance the statistical power for training
models for machine learning, we developed three one-minute movie clips for each category
of seven archetypes and five basic emotions, including 36 movie clips in total. In Part II of
this thesis, these three studies progressively explored the feasibility of mapping archetypal
media content with emotional responses, providing evidence for answering the second and
the third research questions. The resulting physiological data are fed to machine learning
algorithms to generate predictive models that can be used for developing emotion-related
applications.
1.3.4 Emotion and Design
The meaning-making process has always been of great interest to the design community.
Design is a process of meaning making (Kazmierczak, 2003). While most designers rely on
their own experience for their work, symbolic meaning analyses based on psychological
theories may provide a different perspective on the emotional aspect of the media con-
tent. In particular, theory of archetype has been widely used for analyzing narratives and
movies. It has provided a solid explanation toward the characters as well as the structure
of the stories. In the Part II of this thesis, we applied affective computing methodologies
to explore the relationship between archetypal media content and the emotional responses
of the audience. A more challenging task is to apply these results into the design process.
Mainstream design research usually considers emotion as a metric system. The term
“emotional design” was coined by Donald Norman (2005), who considers emotion as a
standard quality of design work in order to judge whether it is good or bad. The funda-
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mental view of this strand is to quantify emotional qualities in certain categories of design
in order to generalize design factors that can be used for breed new concepts, such as Kan-
sei Engineering (Nagamachi, 1995) and other recent studies (Desmet et al., 2004; Desmet &
Hekkert, 2007; Laurans et al., 2009; Demir et al., 2009). However, this view solely addresses
on the connection between the perceptual qualities and emotional responses and ignore
how meaning may emerge in between. Moreover, this approach is suitable for static design
works, i.e. physical products, but seems inappropriate for dynamic design content, such as
digital media. Instead of sensing and transmitting, an alternative view toward emotional
design is provided: emotion, as an interaction, should be a means of understanding, inter-
preting, and experiencing (Boehner et al., 2005; 2007). The central idea of this approach is
to reconnect emotion with the meaning emerging in the design content, and acknowledge
the fact that emotions are dynamic. This approach appears to be more flexible and versa-
tile, and it stimulates new possibilities for research on emotion in media, human-computer
interaction, and digital art.
In Chapter 7, we intend to explore new paradigms in emotional design by employing
emotion as a communication channel. To achieve this goal, we need to take into account
how emotion measurement and emotion representation can be implemented in design
practice. Thus, we formulate the following research question:
Research question 4. How to measure and represent emotional experiences in media content in
order to facilitate the design process?
A basic and useful technique called ’mood board making’ has been used for communicat-
ing design content particularly on emotional qualities (Lucero, 2012). From a psychological
viewpoint, mood boards can be considered as a kind of affective stimuli that are designed
to induce certain emotional qualities in both designers and clients. Hence, the making of
mood boards is a kind of measure toward one’s emotional experience through creating
visual representation. In this regard, the usage of mood board in design practice is similar
to the paradigm of experimental studies on emotion. While the traditional way of making
mood boards relies on self-reports, we propose to utilize physiological measures for rec-
ognizing emotions in making mood boards. First, we conduct two studies to validate if
people share a common tendency to interpret mood boards. The results suggest that the
inter-rater reliability is remarkably high, meaning that mood boards can be a universal tool
for representing emotional qualities. Next, by using the predictive model we obtained in
Chapter 6, we develop an application called ArcheBoard, which can be used for measuring
and representing continuous emotional experience in media content.
In Chapter 8, we propose a new concept of digital media system—archetypal media.
For traditional media, the creator of the content holds a dominant position whereas the
audience stays passive, viewing the media content presented to them. Moreover, the narra-
tive of the media content is usually presented in a chronological manner. To enhance the
interactivity and invite the audience to participate in the co-creation process, many new
concepts are proposed to bridge the viewer’s reaction and the media content. One of the
pioneering concepts is enactive media (Tikka, 2010), which employs the viewer’s physiolog-
ical activities as part of the narrative logic in order to reshuffle the order of scenes based
on the viewer’s real-time emotional state. On the basis of the concept of enactive media,
we propose a new conceptual framework - archetypal media. The vision of archetypal media
is to enable the audience to explore their unconscious mind through interacting with the
archetypes in the media content
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Next, we present a general discussion of our findings in Chapter 9. Provided with the
research questions and the studies we have conducted, we formulate our answers to the
research questions and conclude our contributions to research and design emotions in
archetypal media content. We further elaborate the implications of our findings for both
psychology and design, and propose future work in this research direction.
1.4 contribution
Along with the structure of the thesis, the contribution can be divided into three parts.
The first part is about theoretical framework. We started from reviewing existing theories,
models and measurements of emotions in psychology and provided an epistemic frame-
work that took into account unconscious emotions. On the basis of this framework, we
proceeded to formulate a triangulation approach and thus developed a standard proce-
dure for analyzing media content using archetypal symbolism and editing movie clips
that can be used in empirical studies.
The second part of the thesis is about the exploration we went through via conducting
three empirical studies. We followed the triangulation approach in order to overcome the
mind-body dilemma, and used the methodology we developed for analyzing archetypal
media content in these studies. The results of our studies suggested that emotions induced
by archetypal media content might be unconscious. Although this phenomenon is still
open to debate, a computational model of emotions on archetypal media content obtained
from the physiological signals was generated and this model can be implemented in real-
life applications.
Finally, the last part of the thesis focuses on possible applications specifically for emo-
tional design and digital media. For emotional design, we conducted two studies to in-
vestigate the validity of using mood boards as a research tool for studying emotions. In
order to support designers in making mood boards, we implemented the computational
model into an application that generates mood boards on the basis of physiological sig-
nals collected from the target user. As for digital media, we proposed a new concept of
emotion-driven media system that provides archetypal media content according to the
viewer’s real-time physiological reactions. This new type of media system shifted the au-
thorship of the viewer to the first author, who fully controls the storyline at an unconscious
level.
In short, the main contribution of this thesis is to investigate the emotions in archety-
pal media content and further explore the possibility of employing the power of human
unconscious in improving design processes and stimulating the development of digital
media.
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2.1 introduction
Emotion has been an intriguing and mysterious psychological phenomenon. While every-
one seems to know what it is, researchers have not yet reached a consensus on its definition,
and many questions remain unanswered, including whether emotions can be unconscious.
To most people the answer seems obvious. In everyday language the terms ‘emotion’ and
‘feeling’ are usually used interchangeably; if we equate emotion with feeling, how could
people be unaware of their emotion when they are actually feeling that emotion? However,
researchers’ opinions on unconscious emotion depend on their theoretical framework. Ac-
cording to some accounts emotion cannot by definition, be unconscious (Ben-Ze’ev, 2000;
Clore, 1994; Gunther, 2004; Izard, 2009), while other accounts hold that emotions and
other psychological phenomena can be unconscious (Bargh & Morsella, 2008; Dijksterhuis
& Nordgren, 2006; Kihlstrom, 2008; LeDoux, 2012; Wilson, 2003). For further justification
of unconscious emotion, scientists have sought experimental evidence to support their be-
lief that emotion may be unconscious, at least under certain conditions (Bornemann et al.,
2012; Kimura et al., 2004; Öhman et al., 2000b; Winkielman & Berridge, 2004; Zemack-
Rugar et al., 2007). The results were promising, but not all scientists were satisfied with
the way in which the data were interpreted (Gunther, 2004; Maia & McClelland, 2005)
and some of the researchers who carried out these empirical investigations have admitted
that further confirmatory evidence is needed (e.g. Winkielman & Berridge, 2004; Scherer,
2005b; Zemack-Rugar et al., 2007; Bornemann et al., 2012). Today, the issue of unconscious
emotion is still open to debate; it is difficult to judge whether the phenomenon exists or
is just an anecdote. Notwithstanding the uncertainty surrounding them, the early findings
have encouraged researchers to reassess existing conceptual and operational definitions
of emotion and look for ways to accommodate the new evidence within their theoreti-
cal framework. Rather than arguing for or against unconscious emotion, we have taken
a neutral position and reviewed current theoretical and practical perspectives in emotion
research in order to provide an overview of theoretical approaches to conscious and un-
conscious emotions.
Research on emotion has a long history and has been conducted in various fields of study,
ranging from philosophy, psychology, biology, cognitive science, sociology to computing
and engineering. A large number of theories and models of emotion have been proposed
in order to provide a better explanation to this phenomenon. However, to exhaustively
look into each of the existing theories and model of emotion would be too ambitious and
go beyond the scope of this thesis. This review is intended to explain how unconscious
emotion can be defined in various perspectives and stimulate more discussions not only for
psychologists but also for researchers in other relevant areas, such as affective computing
This chapter is (partly) based on:
Chang, H.-M., Ivonin, L., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (n.d.). Theory and practice: Making
sense of unconscious emotions. Personality and Social Psychology Review. Under review.
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(Picard, 2003). Researchers may thus relate their epistemological stance and theoretical
approach to the overview when planning future research.
2.1.1 Theories, Models, and Measurement
If we position all emotion-related literature on a continuum between theory and practice,
the main body of emotion research can be organized into three building blocks: theories,
models, and measurement. In most cases, researchers confuse theories with models and re-
fer to both of them as theories, but they take entirely different epistemological positions.
Theories of emotion elaborate the ontology and functionality of emotions, and a good con-
ceptual definition is an essential component of the theory (e.g. Arnold, 1960; Barrett, 2006a;
Damasio, 2000; Ekman, 1992; Gunther, 2004). On the other hand, models of emotion are
built to demonstrate the taxonomy of emotion by conceptualizing all kinds of emotions in
a meaningful way, for example the discrete emotion model (Ekman & Cordaro, 2011) and
the dimensional model (Russell, 1980). These models of emotion decompose emotions into
meaningful and manipulable parameters, so that they can be used for practical purposes,
such as affective computing (Picard, 2003). While models of emotion are widely known out-
side the psychological community, the importance of emotion theories is often overlooked.
It should be remembered that conceptual and operational definitions are complementary
and both have advantages and disadvantages.
In order to provide evidence relevant to hypotheses derived from specific theories and
models, various measures of emotion have been developed. Operationalizing the concept
of emotion in this way has allowed researchers to move beyond biology and philosophy
and assert the credibility of psychology as a science. However, the measurement of emo-
tion is challenging because it is difficult to ensure that ‘the measure does index the emotion
it is assumed to be related to’. The validity of measurement is often a concern in psychol-
ogy (Westen & Rosenthal, 2003). Biased measurement methods significantly influence the
results of experiments(Podsakoff et al., 2003) and the interpretation of data can vary de-
pending on the theoretical approach adopted.
There have been good reviews of emotion theories from the psychological community
(e.g. Cornelius, 2000; Gendron & Barrett, 2009) while different models of emotion have
been compared in applied science (e.g. Eerola & Vuoskoski, 2010; Fujimura et al., 2012;
Grandjean et al., 2008; Hamann, 2012; Scherer, 2000). However, an overall review which
considers both theories and models seems to be missing from the literature. In fact, some
theories and models belong to the same family, for example the basic emotion theory and
the discrete emotion model developed by Ekman and his colleagues (Ekman et al., 1980;
Ekman, 1992), or the conceptual act model of emotion and the circumplex model developed
by Russell (1980) and Barrett (2011). Other theoretical approaches do not fully cover both
theories and models to put forward a more complete argument. This is probably because
current theorists have not reached a consensus on the conceptual definition of emotion and
the debate about what constitutes an emotion is ongoing (Lindquist et al., 2013; Barrett,
2006b).
When considering a new hypothesis such as the existence of unconscious emotion, re-
searchers need to pay attention to the epistemic tradition within which theory, model and
measures are applied in order to decide whether the evidence is sufficient to support or
reject the hypothesis. It is risky to solely rely on one of the three building blocks, but re-
quires at least two of them to fulfill the construct validity of research (Moran-Ellis, 2006).
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Current empirical evidence for the existence of unconscious emotion is derived from re-
search based on different assumptions and is insufficient to answer all the objections that
have been raised (Dunn et al., 2006; Maia & McClelland, 2005). In order to understand
clearly how the empirical data should be interpreted in terms of the various current the-
oretical perspectives, it is necessary to review carefully the various theoretical arguments
put forward by proponents of the concept of unconscious emotion.
2.1.2 A Unified Structure
To help us review the various theories of emotion, we developed a unified descriptive
structure to represent the process of emotion activation (see Figure 2.1). The basic process
by which an emotion emerges can be broken down into three stages: elicitation, emotional
state, and reaction (Rottenberg et al., 2007). Usually the term ‘emotion’ refers only to the
second stage, which is the emotional state of the individual at any given moment. However,
the cause of the emotion (i.e. elicitation) and how this emotion influences the individual
(i.e. the individual’s reaction to the emotion) are equally important; if these components
of emotion are neglected, the discussion becomes purely philosophical and ceases to be
grounded in empirical data. The elicitation of emotion can take almost any form; any
information that comes from the external world may elicit an emotion. The concept is not
restricted to specific objects or events that experimental psychologists usually refer to as
stimuli, but may include social or cultural contexts. Similarly, when we refer to the reaction
to an emotion, the concept covers not only observable physical activities (e.g. behaviors,
facial expressions, and physiological responses) but also mental activities (e.g. thoughts,
preferences, attitudes, and decision making). This three-stage structuring of emotion as a
process has been used to ensure the consistency and clarity of the rest of the review.
Figure 2.1: A unified structure of theory for review.
To integrate unconscious emotion into this structure, a line must be drawn at each stage
to indicate the border of the conscious; the area beneath this border then represents the un-
conscious. How do we define the border between the conscious and the unconscious? This
leads to a more complex question: what does ‘unconscious’ mean? Cognitive psychologists
usually equate the ’unconscious’ with subliminal information processing By this definition,
17
literature review
unconscious processing deals only with low-intensity, unsophisticated mental activities be-
low the threshold of perception, such as subliminal perception. Social psychologists use
a broader definition of the unconscious mind. They consider the unconscious to be those
mental processes which the individual cannot access through introspection (Nisbett & Wil-
son, 1977; Wilson, 2003). This view is to some extent in line with the psychoanalytical
tradition, as psychoanalysis was the field of study which pioneered the concept of a pow-
erful unconscious. Researchers in the psychoanalytic tradition claim that the content of the
unconscious cannot be directly accessed but may be represented symbolically and indi-
rectly through associations (Ekstrom, 2004; Grossman, 1967). We will consider availability
for introspection or self-observation as the defining criterion of conscious emotional pro-
cess.
The way in which this criterion defines the border between the conscious and uncon-
scious at each stage is as follows: at the first stage, emotion elicitation, the border is defined
in terms of the degree to which the individual is able introspectively to recognize stimulus
information. At the second stage, the momentary emotional state, differentiation between
the conscious and the unconscious depends on whether the individual can recognize in-
trospectively the emotion that is being experienced. At the third stage, emotional reaction,
the border is defined by the degree to which the individual is aware introspectively of
the changes in his or her own behavior, thought or bodily sensations. It should be noted
that these three stages can be either conscious or unconscious respectively to constitute the
whole process, i.e. a conscious activity at one stage may be related to unconscious activity
at another stage and vice versa. For example, a stimulus which is not consciously recog-
nized might elicit a conscious emotion; similarly an unconscious emotion may produce
a conscious reaction. In the remaining sections of this review, the mental content at each
stage will be specified in terms of this structure according to the assumptions of the theory
under discussion.
2.2 theories of emotion
Previous review articles have usually categorized theories of emotion by theorists’ names,
taking into account their historical context (e.g. Cornelius, 2000; Gendron & Barrett, 2009).
Rather than emphasizing historical context, we have chosen to emphasize how emotions
emerge and are made available for introspection. Many theories of emotion suggest that
an emotion emerges when an individual makes sense of something as being in some way
related to or caused by the situation (Gendron & Barrett, 2009). Rather than thinking of
emotion as a state, it has been suggested that emotion should be considered as a process
of conceptualizing the world (Parkinson, 2009; Mesquita, 2010; Barrett, 2012). While the
human mind has a variety of cognitive functions such perception, learning, and mem-
ory, there are higher mental mechanism operating beyond cognition, such as emotion
(Kihlstrom, 2008; Rauterberg, 2010). Interest in cognitive functions is mainly driven by
a curiosity about information processing in human minds, i.e. how humans understand,
reason, and learn under given conditions. Most psychologists agree that the activation of
emotion is effortless and automatic, not controlled (Barrett, 2012; Kihlstrom, 2008; Bargh,
1994; Zajonc, 1980); the key question is, what is the source of emotion activation? Opinions
on this are different, which allows us to categorize contemporary theories of emotion into
four different perspectives: evolution-based, body-based, situation-based, and mind-based.
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2.2.1 Evolution-Based Theories
The functional-evolutionary perspective on emotion was first advocated by Darwin (1872).
He defined emotion in a teleological fashion by stating that emotions are evolved phenom-
ena with important survival functions that have been selected for because they have solved
certain problems that humans have faced as a species (Cornelius, 2000). As results of nat-
ural selection, to some degree all humans should share a common pattern of emotional
expression and the innate capability to interpret each other’s emotions, especially through
facial expression (Öhman, 1986). Öhman’s theory was a source of inspiration for the basic
emotion approach and continues to be influential. Although not all basic theorists adhere
closely to Darwin’s theories, they hold a biological view and assert that emotions are natu-
ral kinds (Barrett, 2006a). Tomkins (1962; 1963) is typically cited as the modern inspiration
for the ‘basic emotion’ approach. The basic emotion theory relies on the assumption that
emotions are universally manifested by humans, selected for over the course of evolution
and biologically primitive; the fundamental elements of emotional life are thus conceived
as an ancestral heritage (Ortony & Turner, 1990). The modern evolutionary perspective
assumes that basic emotions are dedicated neural programs or circuits that are hardwired
into the brain (Lang, 2010); this implies that all emotional reactions are survival-related,
pre-programmed physiological reactions and physical behaviors.
If we fit this theoretical view to our unified structure, the sources of emotion activation
appear to be utilitarian functions with survival value (see Figure 2.2). The brain circuits are
responsible for making sense of the external situation and generate emotions accordingly
to drive survival mechanisms. For example, external threats trigger the relevant brain cir-
cuits and thus generate the emotions of fear or anger, which in turn produces an impulse
to flee or fight. The direct causation of behavior is the primary function of emotion. Since
emotions are defined as natural kinds and the brain circuits are hardwired, emotion activa-
tion itself is more like an ‘instinct’ as the old model of basic emotion proposed (McDougall,
1923). Such instincts could be accurately defined as fixed action tendencies corresponding
to utilitarian functions, meaning that most emotional reactions are observable as sponta-
neous, homologous facial expressions and bodily reactions. Although the contemporary
evolutionary perspective considers emotions to be related to social context, facial expres-
sions were considered as a natural adaptation to the social environment (Allport, 1924) and
social events were conceived as survival challenges from an evolutionary perspective (Öh-
man, 1986). In evolutionary emotion research, a common approach to emotion elicitation
is the presentation of affective pictures, specifically images of facial expressions (Ekman
et al., 1980; Ekman & Friesen, 1976), natural threats like snakes (Öhman, 1986; 2009), or
others (Lang et al., 1993). As for measuring emotional reactions, the evolutionary perspec-
tive holds that all emotions can be manifested through facial expression and behaviors as
it assumes that emotions are preprogrammed and universally recognized.
There have been some studies of unconscious emotion from an evolutionary theoretical
perspective (Kihlstrom et al., 2000; Öhman et al., 2000b; Öhman & Soares, 1994; Scherer,
2005b; Winkielman & Berridge, 2004). From this perspective the activation of basic emo-
tional systems is to some extent independent of conscious awareness of the current sit-
uation (LeDoux, 2012; Öhman et al., 2000b). In terms of our structure, since emotion
activation is considered biologically coded and hardwired in the brain circuits, the bor-
der between conscious emotion and unconscious emotions can only be the threshold of
perception: conscious emotions are emotions triggered by stimuli that are perceived con-
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Figure 2.2: Evolution-based perspective.
sciously while unconscious emotions are emotions induced by stimuli that are exposed
below the threshold of perception. This has led to considerable research into subliminal pro-
cessing of affective stimuli. Researchers who take an evolutionary perspective argue that
some mental activities can occur without being available for introspection, such as im-
plicit perception and implicit cognition (Kihlstrom et al., 1992; Kihlstrom, 2009). This claim
was substantially supported and implicit processing characterized by empirical studies
on the mere exposure effect or subliminally priming effect (Bornemann et al., 2012; Codispoti
et al., 2001; Greenwald et al., 1995; Monahan et al., 2000; Winkielman et al., 2005; Zajonc,
2001; Zemack-Rugar et al., 2007). Emotional reactions related to subliminal priming are not
measured directly from facial expression or physical behaviors as in studies on conscious
emotions; rather they are assessed from indirect measures such as changes in preferences
and changes in behavior when performing a specific task which is held to be significantly
related to affect (Winkielman et al., 2005; 1997; Zajonc, 1980).
2.2.2 Body-Based Theories
The body-based perspective was first put forward by William James, who argued that “the
bodily changes follow directly the perception of the exciting fact, and that our feeling of
the same changes as they occur is the emotion” (James, 1884, pp. 189-190). Contrary to
earlier psychologists who believed that emotions were mental events that caused physical
changes in the body, James asserted that emotion emerges immediately after one perceives
an internal physical sensation that is triggered automatically and adaptively by the ex-
ternal environment. This counterintuitive proposition led to a new approach to research
on emotion but also generated considerable theoretical debate. James’s arguments overlap
to some extent with Darwin’s theories about the automaticity of emotion, and broadly
speaking it inspired the investigation of emotion-specific autonomic nervous system activ-
ity (Cornelius, 2000). This is probably why James has often mistakenly been considered
as a basic emotion theorist and why the other part of his theory has been largely ignored
(Gendron & Barrett, 2009, p. 324). The key distinction between James’s theory and the
evolution-based perspective is that for James, the human mind formed sensual experi-
ences from internal body sensations rather than mind-free information processing in the
brain circuits. His theory has been criticized specifically for the temporal ordering of emo-
tion and bodily sensations. While James insisted that emotions emerged after the physical
sensations, some physiological studies have provided contradictory evidence (e.g. Cannon,
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1927; Schachter & Singer, 1962). Nevertheless, James’s theory addressed the importance of
bodily sensation to the formation of emotional experience. Despite the debate about the
temporal relationship between the physical sensation and the emotional experience, it is
still valid to assume that emotion emerges through making the internal physical sensation
meaningful, and this is an important aspect of both conscious and unconscious emotion.
The theories of psychological constructionists can be considered as a body-based per-
spective. They consider emotion to be an act of sense-making directed by the internal
sensory or affective state (Gendron & Barrett, 2009, p. 318). In contrast to the basic emo-
tion theorists, psychological constructionists claim that emotions are not biologically given,
but are constructed through the process of making sense of physical changes arise in the
body (Barrett, 2006b). The basis of the sense-making process is also not a hard-wired in-
stinct; rather it is socially shared conceptual knowledge (Barrett, 2012; Barsalou et al., 2003;
Niedenthal et al., 2005). The psychological constructionist view considers that emotions
are socially related but cannot be reduced to mere social situations, as it holds that the
presence of an individual mind is necessary to the sense-making process. Sense-making
is the core concept of psychological constructionist approach to emotion, as Barrett states:
“Human brains categorize continuously, effortlessly, and relentlessly. . . Via the process of
categorization, the brain transforms only some sensory stimulation into information. . . To
categorize something is to render it meaningful” (Barrett, 2009).
Damasio (1994; 1996) proposed a similar hypothesis, namely that conscious emotions are
actually feelings – emotions can be consciously felt through perception of the bodily sensa-
tion. Similarly to the basic emotion theory, he defined emotions as biological life-regulation
phenomena that are reflections of cognitive actions in our bodies toward a given situation.
According to Damasio, what we perceive as emotional feelings are composite perceptions
of these biological phenomena; in other words, feelings are images of emotions, rather
than emotions themselves. Feelings and emotions are therefore not always identical, and
not all emotions can be perceived as feelings. This hypothesis has been supported by some
empirical evidence on the significant changes in physiological data which occur when an
individual is performing certain decision-making tasks. Changes in an individual’s phys-
iological signals – somatic markers is Damasio’s term – indicate when a risky choice is
being made although the individual is unaware of them (Bechara et al., 1994; 1997; 2005;
Damasio, 1996). Although these experimental results are still the subject of debate (Maia &
McClelland, 2005; Dunn et al., 2006), we suggest that Damasio has put forward a promis-
ing theoretical perspective that is complementary to the psychological constructionist view
of emotion in that the bodily sensation is the target of the sense-making process. If it is
assumed that the emergence of emotion is an automatic process rather than a controlled
one (Barrett et al., 2007b), it follows that it is difficult for one individual to manipulate his
or her own emotions toward the same thing because the interpretation toward this thing
has automatically generated and preoccupied the individual Barrett (2012).
Based on the above theories, being able to make sense of physical sensations in introspec-
tion appears to be the primary difference between conscious and unconscious emotions.
As the psychological constructionists suggest, the sense-making process relies on a con-
nection to the situation in which the emotion emerges. In other words, when a mismatch
or loss of connection occurs during the sense-making process, the emotion is unavailable
for introspection and thus becomes unconscious. Studies of emotion elicitation from the
body-based perspective usually use stimuli with rich contextual information or simulated
scenarios, such as contextual images (Barrett & Kensinger, 2010), contextual emotion words
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Figure 2.3: Body-based perspective.
(Gendron et al., 2012; Lieberman et al., 2007), and simulated games (Bechara et al., 1997;
2005), but there have been no investigations using stimuli that are unavailable for intro-
spection (see Figure 2.3). To track the emotional reaction, measures of physiological signals
and brain states are frequently used, because physiological responses are at the heart of the
body-based perspective. Some of the physiological changes in the autonomic nervous sys-
tem (ANS) are available for attentive introspection, such as heart rate and respiration rate,
but other changes such as changes in brain states cannot be detected without biometric
equipment.
2.2.3 Situation-Based Theories
The situation-based perspective was developed by Irons (1897a;b). He argued that meaning
analysis is an essential psychological process that intervenes between the external environ-
ment and the resulting emotion. Irons further emphasized that emotion is intentional – the
emergent emotion is always directed at, and references an object in the world. Because
this sense-making process is subjective, the same object can induce different emotions
in different individuals. Irons’s theory seems to have been an important inspiration for
the cognitive theories of emotion which emerged a few decades later. The contemporary
situation-based perspective is embodied in the appraisal theory proposed by Arnold (1960).
Arnold used the term ‘appraisal’ to describe an essential cognitive mechanism: a given
situation is evaluated, and the results of this evaluation then cause emotion. Frijda (1988)
described appraisals as assessments of situational meaning: “Input some event with its
particular meaning; out comes an emotion of a particular kind” (p. 349). Appraisal theory
has often been criticized for over-intellectualizing emotions and some researchers have ar-
gued that emotion does not necessarily require deliberative thoughts (e.g. Zajonc, 1980).
In fact, this concern has been addressed by appraisal theorists but often been ignored.
Although appraisals are necessarily intentional, their meaning analyses are automatic cog-
nitive mechanisms specifically dedicated to emotion and they need not be available to
awareness (Arnold, 1960; Frijda, 1987; Lazarus, 1994). Furthermore, Arnold (1960) defined
appraisals as ‘sense judgments’; in the context of this thesis, appraisals are automatic sense-
making processes directed at the given situation.
Social constructionists also take a situation-based perspective but one that differs from
that of the cognitive theories of emotion. Rather than looking inwards, towards the human
body or human mind, social constructionists treat emotions as cultural products whose
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meaning is based on learned social rules (Averill, 1980). Social constructionists emphasize
the social functions of emotion and how social contexts cause one’s emotional state. For
them, cultures provide the content of the appraisals that form the basis of emotions, which
are constructed within a culture to serve specific social purposes (Scherer, 1997). Unlike the
psychological constructionists who hold that emotions are socially related but not socially
specific, social constructionists hold that culture plays a central role in the organization
of emotions; they consider that emotions can be reduced to the social situation in which
they occur (Gendron & Barrett, 2009). Rather than considering emotion as an entity, social
constructionists believe that emotion is a dynamic process that emerges while an individ-
ual is interacting with others within a given social context (Mesquita, 2010). They believe
that emotions have a social function and that to understand emotions, one has to consider
what a specific emotion accomplishes socially (Averill, 1980). This is the fundamental dis-
tinction between the two constructionist views: for social constructionists the target of the
sense-making process is the external social situation; whereas psychological construction-
ists regard bodily sensations as the target of the sense-making process.
Figure 2.4: Situation-based perspective.
Taking a similar approach to appraisal theory, some social psychologists argued that
emotion may also be inaccessible to the conscious. The concept of the adaptive unconscious
(Wilson & Bar-Anan, 2008; Wilson, 2003; Wilson & Dunn, 2004) was put forward. These
authors regarded the sense-making process as an inferential or self-attribution process by
which an individual makes sense of a given situation in terms of his or her bodily sen-
sations. Making inferences about the world is not always rational and intellectual; it may
be intuitive, effortless, and adaptive (Gigerenzer, 2007). This inferential process can take
place either consciously or unconsciously and cause conscious or unconscious emotion ac-
cordingly. Surprisingly, some empirical results have revealed that there can be differences
between conscious and unconscious emotions related to a given situation (Schachter &
Singer, 1962; Schachter & Wheeler, 1962). “The conscious system is quite sensitive to per-
sonal and cultural prescriptions about how one is supposed to feel. . . People might assume
that their feelings conform to these prescriptions and fail to notice instances in which they
do not” (Wilson & Dunn, 2004, p. 129). Although physical sensations are an important
reference for the sense-making process, the target of it appears to be the situation which
the individual finds him- or herself.
According to the situation-based theories discussed above, the distinction between con-
scious and unconscious emotions is based on whether an individual is able consciously to
identify the connection between his or her emotion and the given situation (see Figure 2.4).
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In terms of the unified structure in this review, the emotion elicitation process relies on the
external situation, more specifically a social circumstance. As for the emotional reaction,
like the evolutionary-based research on emotions, research in the situation-based tradition
usually utilizes self-reports of preferences or decision-making tasks to capture conscious
emotional responses, while physical behaviors are used as an index of unconscious emo-
tion. This is probably because researchers with a situation-based perspective tend to use
connections with the external world as the criterion for distinguishing conscious and un-
conscious emotion.
2.2.4 Mind-Based Theories
Social psychologists place focus on groups and tend to look externally, to the situation for
explanation, whereas the psychoanalytic tradition focuses on individuals and uses internal
data to explain inward subjective experience The psychoanalytic tradition stands in oppo-
sition to mainstream psychological research; rather than trying to deconstruct emotions, it
tends to approach human mind as a whole. In psychoanalytic theories, the unconscious
mind is the primary source of psychological content, which is deeper than the conscious
mind. Rather than looking for connections to the body or the environment, psychoanalytic
theories seek for psychological meanings within the deeper levels of the human mind. The
importance of the unconscious was first advocated by Freud (1922); in Freud’s original
model the metaphor of the dark cave was applied to the human mind. He argued that
the unconscious was a complex dynamic that suppressed primal desires and these desires
can only be represented as anxiety. Since mental content (memories, thoughts, and emo-
tions) in the unconscious was assumed to be inaccessible to conscious introspection, Freud
likened psychoanalysis to an archeological dig in which the psychological content of the
unconscious would be uncovered (Wilson & Dunn, 2004). Freud assumed that emotions
were the outlets for instinctual drives, and that emotions emerged when the expression of
these instinctual drives was blocked (Freud, 1922). Emotions can be felt at the surface of the
conscious, however the cause of these emotions remains buried deep in the unconscious
and unreachable for introspection.
The Freudian concept of the unconscious, although it is well-known outside psycho-
logical science, has not been supported by empirical studies; but it continues to provide
inspiration for research in the psychoanalytic tradition. In addition to Freud’s concept of
the individual unconscious, Jung (1959) proposed an unconscious specifically focused on
the psychological content that was common to all human minds. Jung’s interpretation of
observational data from his patients was that there is a universal pattern to the psychologi-
cal content of the mind that can only be expressed through symbolic content. Jung argued
further that the universal pattern in the unconscious mind contained some contents and
modes of behavior that are identical in all human beings, and thus constituted the com-
mon psychological substrate of a universal nature which is present in every individual.
All human beings, sharing essentially the same biological equipment (e.g. the brain and
the central nervous system), would show a tendency to perceive common meanings em-
bodied in symbolic content at an unconscious level (Bradshaw & Storm, 2013). Although
psychoanalysis has often been criticized for the unfalsifiability of its hypotheses because
it relies largely on the interpretation of the symbolic meaning of individual data (Jones,
2003; Walters, 1994), there has recently been new interest in psychoanalytic theories in
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neuroscience; surprisingly, new evidence has been found in neuroscience to support some
psychoanalytic hypotheses (Carhart-Harris & Friston, 2010; Shevrin et al., 2013).
Figure 2.5: Mind-based perspective.
Since the psychological content of the unconscious mind cannot be directly accessed
or described, the psychoanalytic tradition usually utilizes meaning analysis of its sym-
bolic content expressed in different ways by individuals (e.g. association tests and guided
imagery). Nevertheless, it is clear that the source of emotion activation is psychological
content within the mind (see Figure 2.5). The key distinction between conscious and un-
conscious emotion is whether the individual can make sense of his or her psychological
content (e.g. thoughts and memories) at a conscious level. Conscious emotions are directly
available for introspection because their psychological content can be recognized by the
individual, whereas unconscious emotion can only be expressed indirectly through sym-
bolic content that seems irrelevant or irrational but is implicitly associated with previous
life events.
Instead of eliciting specific emotions by providing specific situations or pre-selected stim-
uli, the psychoanalytic tradition applies a different approach, using techniques that allow
subjects to relax and respond freely to the guiding cues or symbolic content in a task. This
is probably because many psychoanalytic theories are developed in clinical and therapeu-
tic practice. The psychoanalytic tradition uses the analysis of the symbolic meanings of
the data provided by the subject to infer emotional reactions. These data usually are not
directly informative about emotions but are a rich source of information that is interpreted
by the facilitator on the basis of his or her experience. Measuring emotion in psychoana-
lytic research is challenging by its nature because the cause of certain emotions is related
to personal life events and difficult to justify.
2.3 models of emotion
The above four perspectives represent four general metaphysical hypotheses about the
nature of emotion. In this section we review models of emotion that are widely accepted
and often used in other fields of study. Models of emotion are generalized from emotion
theories to allow all kinds of emotional qualities to be classified and conceptualized in
a more concrete way. We therefore consider models of emotion as direct representations,
in that they have been developed as a kind of operational definition that can be applied
directly for practical uses, for example emotion recognition for video game play.
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2.3.1 Discrete and Dimensional Model of Emotion
Psychological models of emotion are mainly based on two views of emotion. The first
view holds that emotions are discrete and fundamentally distinct constructs while the
alternative view is that emotions can be represented dimensionally (Russell, 2009). Some
researchers have combined these two perspectives to provide an integrated view (Hamann,
2012; Tellegen et al., 1999). It appears that these two models both have advantages and
disadvantages in terms of context of use in research (Barrett, 1998; Eerola & Vuoskoski,
2010; Mauss & Robinson, 2009).
The discrete model of emotion proposes that there are a limited number of distinct types
of emotion, each with characteristic properties (Barrett et al., 2007a). This model was origi-
nally inspired by one of the evolution-based perspective theories – the basic emotion theory
(Ekman, 1992). In accordance with the assumption of this theory, the discrete representa-
tion of emotion encompasses a limited number of basic emotions (i.e. happiness, sadness,
anger, fear and disgust) that are universal, biologically inherited, and unique, so that each
class of discrete emotion has a distinctive physiological and neural profile. Other emotions
are either conceptualized as blends of the basic emotions (e.g. contempt is a blend of anger
and disgust) or given a different status (e.g. shame is a complex social emotion). The dis-
crete emotion model is mainly characterized by its reliance on linguistic forms. Emotional
words such as ‘anger’ are universally understandable references to the corresponding emo-
tional qualities. This aspect of the model has drawn criticism from other researchers for
the way in which it confuses the nature of emotion and global terms for labeling emo-
tions (Barrett, 2006b). Other drawbacks of the basic emotion model are discussed in some
review articles (Grandjean et al., 2008). They argue that this model does not make clear
predictions on the eliciting conditions for discrete emotions (e.g. the behaviors associated
with fear can range from freezing to vigilance to flight, instead of a one-on-one relation-
ship), which has implications for its predictive validity; the defining criteria for basic and
non-basic emotions are also unclear (e.g. Sabini & Silver, 2005).
Unlike the taxonomic approach of the discrete emotion model, the dimensional model
of emotion is based on the idea that emotions can be described by several independent
and meaningful dimensions (Osgood et al., 1975; Russell, 1979). The current version of
dimensional model, known as the circumplex model (see Figure 2.6), makes two primary
dimensions: ‘unpleasant-pleasant’ (valence) and ‘activation-deactivation’ (arousal) as the
core affect (Russell, 2003). The exact nature of the dimensions and the existence of a cir-
cumplex distribution of central emotional states has been debated (Lang, 1984; Tellegen
et al., 1999). Core affect is defined as “the most elementary consciously accessible affective
feelings (and their neurophysiological counterparts) that need not be directed at anything”
(Russell & Barrett, 1999, p. 806); different prototypical emotional episodes or distinct emo-
tions induced by specific objects can therefore be represented by a combination of the two
dimensions. Some researchers have proposed the inclusion of a third, less prominent di-
mension ’in control – dominated’ (dominance) (Bradley & Lang, 2007b; Mehrabia, 1980)
to distinguish emotions that are in almost the same position in two-dimensional affective
space, e.g. anger and fear. There are a number of drawbacks to dimensional theories Grand-
jean et al. (2008), such as the absence of attempts to predict theoretically the determinants
of differences between emotions and the lack of an explanatory mechanism which pre-
dicts response patterning. Moreover, not all researchers agree on the number and nature
of dimensions needed in a framework for classifying emotion Fontaine et al. (e.g. 2007).
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Figure 2.6: The dimensional modell of emotion. Taken from (Barrett & Russell, 1998, p. 970). Copy-
right 1998 by the American Psychological Association. 1984.
2.3.2 Building Models with Physiological Signals
Physiological signals are important indirect representations of emotion because they are
tightly bound to emotional reactions (Chamberlain & Broderick, 2007). Observations of
physiological activations in the autonomous nervous system enable researchers to identify
and label corresponding psychological states (Cacioppo & Tassinary, 1990). Psychophysi-
ological instruments have the advantage of being language-independent and can be used
with individuals from different cultural backgrounds (Peter & Herbon, 2006) and individ-
uals do not need to be interrupted with questions during measurement (Soleymani et al.,
2012a). It has also been suggested that physiological observations could be used to iden-
tify unconscious emotional states that are inaccessible through introspective reports (Fair-
clough, 2009; Miller, 1992). Recent years have seen growing trends towards the application
of machine learning techniques for training predictive models of classification based on
data obtained from physiological signals. These predictive models can also be considered
as a kind of representational model of the emotional responses induced by given classes
of affective stimuli, i.e. emotion profiles (Mower et al., 2011). However, unlike the discrete
model and the dimensional model, which both have meaningful classification rules, a pre-
dictive model is a ‘black box’ with parameters that it is difficult to relate to psychological
concepts (Fairclough, 2009; Novak et al., 2012). The classification rate of the predictive
model only reflects the homogeneity of the stimuli in each category and the physiological
heterogeneity of the groups of responses. Although a considerable body of research has
attempted to relate physiological signals to meaningful classification rules such as those
used by the discrete and dimensional models, the results obtained of empirical studies still
lack consistency and the variation in results is difficult to explain (Kreibig, 2010). What re-
searchers may find more psychologically meaningful is the classification of the affective
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stimuli that serve to elicit emotion in our structure. Many researchers training predictive
models strive to achieve a higher recognition rate; developing a well-classified collection
of affective stimuli is equally important but has often been overlooked.
The discrete and the dimensional models have probably gained widespread acceptance
because they come close to the folk psychological understanding of emotion, the way in
which individuals consciously recognize their own emotional states. However, these two
models do not take into account the possibility that emotion may be unconscious. Even if
we assume that unconscious emotions exist, it is unclear that one could simply add one
more dimension termed ‘conscious - unconscious’ to the existing dimensional models as it
has not yet been confirmed that unconscious emotions and conscious emotions are homolo-
gous (e.g. do unconscious joy and conscious joy have the same quality of joy?). Researchers
can use physiological signals as the basis for an alternative model of emotion because the
modeling algorithms do not have psychological meanings. The model derived from phys-
iological signals can only be interpreted on the basis of the psychological meaning of the
classification of the affective stimuli used for emotion elicitation.
2.4 measures of emotion
The most common method of measuring emotion in empirical studies is self-report tech-
niques: subjects report their emotional states using introspection. In the case of conscious
emotion, most researchers have considered introspective judgments about emotional feel-
ings to be fundamentally valid or correct (e.g. Bradley & Lang, 2007b)because it is assumed
that human beings are capable of conceptualizing their own emotions in a universally
recognized way. Although it is recognized that there are some cultural differences, the
expression and interpretation of emotions is considered to be universal at a certain level
(Elfenbein & Ambady, 2003). Empirical studies have also indicated that self-reports of
emotion are likely to be more reliable than other measures although they are limited in
some conditions. For example, some people may be unaware of or incapable of report-
ing their emotional feelings (Mauss & Robinson, 2009). The Self-Assessment Manikin (
Self-Assessment Manikin (SAM)) was based on the dimensional model; it was developed
by mapping three meaningful dimensions – valence, arousal, and dominance – to Likert
scales (Bradley & Lang, 1994). Although some researchers have raised concerns about the
validity of self-reports of emotions (Haybron, 2007; Nisbett & Wilson, 1977; Schwarz, 1999),
the SAM scale has been proved effective and is widely used in several research domains
(Bradley & Lang, 2007a; Lang et al., 2008; Höök et al., 2011; Lottridge et al., 2011). PrEmo is
another self-report instrument. It is a questionnaire based on the discrete emotion model
and illustrates different emotional states with cartoon figures (Desmet et al., 2004). How-
ever, self-report techniques are less effective for capturing unconscious emotions because
unconscious emotions are unavailable for introspection. To address this, cognitive science
has seen an increase in the use of indirect indicators to assess a larger range of human
emotions.
As we discussed the section of models of emotion, physiological measures are the most
commonly used indirect measures of emotion due to the fact that certain physiological
changes coincide with the appearance of specific emotions. Biosensors have proved a
powerful tool and have allowed researchers to monitor almost exhaustively the physio-
logical activities of human body in a convenient way. Physiological measurement offers
several advantages: emotional experiences can be monitored continuously, physiological
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signs are not language-dependent or memory-dependent, and the measurement process
does not interfere with the emotional experience (Ravaja, 2004). Using physiological sig-
nals also allows researchers to utilize computational algorithms to build models of psy-
chological events (Fairclough, 2009; Novak et al., 2012). A computational model obtained
using this approach can be used directly for emotion recognition in practical applications
(i.e. make predictions about emotion recognition). Advances in computational algorithms
have enabled researchers to keep improving the quality of models based on the same
data (Peng, 2011). Although psychophysiological measurements seem to offer several ad-
vantages, some limitations should be noted. Firstly, physiological measurements relate
to a broad range of cognitive and affective activities as well as emotional reactions. The
extraction of useful information from physiological data is not as intuitive as direct repre-
sentational methods. Most psychophysiological approaches use supervised classification
methods based on introspective judgments about emotional states. In dealing with uncon-
scious emotions, i.e. emotions which are unavailable for introspection, researchers have to
consider the risk of falling into epistemological traps when interpreting physiological data
(i.e. does the measure index the emotion it is assumed to be related to?). The same data can
be interpreted in different ways. For example, the debate relating to interpretation of data
from the Iowa Gambling Task and their implications for the somatic marker hypothesis is
ongoing; further empirical evidence is needed (see Bechara et al., 1997; Maia & McClelland,
2004; 2005). Secondly, previous studies have demonstrated recognition accuracy for vari-
ous sets of emotions ranging from 30 to 90 percent across different experimental settings
(Novak et al., 2012). It appears that physiological responses are influenced not only by psy-
chological and affective stimuli, but by diverse factors such as physical activity, ambient
temperature and individual physiological differences.
Social psychologists are more interested in changes in behavior, attitude, preference, and
decision-making (Berridge & Winkielman, 2003; Gigerenzer, 2007; Wilson, 2003; Winkiel-
man & Berridge, 2004; Zajonc, 1980) than physiological measurements. The social psy-
chological approach has a long history and is widely used in several research domains,
it is particularly important in behavioral science. The advantage of this approach is that
changes in social psychological measure are intrinsically meaningful, unlike physiological
changes. Results are usually self-explanatory and can be interpreted intuitively. The key
to this approach is experimental design and inference. Because the social psychological
approach focuses specifically on changes, the experimental design must consider the base-
line from which changes are to be measured. It is difficult to define a baseline because this
leads to a debate on the nature of emotion (e.g. discrete vs. dimensional). Furthermore,
because there is not a simple one-to-one causal mapping between behavior and emotion,
it is hard to infer the exact emotional cause of a specific behavioral change (e.g. fear and
anger both may cause the behavior of fighting). The context and the motivation for the
experimental task are also critical factors as they may affect how subjects understand and
perform the tasks. This means that data obtained using this approach is usually only valid
in the given context and interpretations cannot be generalized (e.g. the ‘misattribution of
arousal’ experiment in Dutton & Aron, 1974).
To obtain data on emotional experiences, the psychoanalytic tradition focuses on the sym-
bolic meaning of the content generated by clients in imagery tasks. Jung (1959) claimed
that there is inborn psychological substrate embedded in every human’s unconscious mind
which cannot be directly accessed or described by the conscious. However, this substrate –
which he called archetypes – can be manifested through symbolic content in various forms.
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The concept of archetypes, although it is not accepted by all psychoanalysts, was the basis
of the symbolic tradition in psychoanalysis. Within the symbolic tradition, many therapeu-
tic techniques were developed to help clients express their emotional feelings indirectly by
guided construction of imagery or association tasks using specific stimulus words, graph-
ics or objects. For example, the guided affective imagery (GAI) technique uses a narrative
script to guide the client, and a set of imagery targets such as meadows, trees, and houses
as cues to enable clients to indirectly express their emotions (Leuner, 1969). The psycho-
analytic approach differs from mainstream psychological approaches in that it takes a
bottom-up approach. Rather than inducing and recognizing pre-defined emotions such as
joy and sadness, psychoanalysts tend to pose a neutral scenario, and observe how people
generate symbolic content related to it to express their emotions implicitly. This approach
requires that the subject be deeply relaxed (e.g. hypnotized) to facilitate the emergence of
unconscious emotions. While the subjective nature of this approach is often criticized by
scientific positivists, there is some empirical evidence for the therapeutic efficacy of the
psychoanalytical approach (Shedler, 2010).
2.5 an integrated overview of unconscious emotion
Integrating the above four theoretical perspectives and various representations of emotion,
we have provided a theoretical overview of emotion research (see Figure 2.7). In general,
emotion research encompasses three complementary building blocks: theories, models and
measures of emotion. This classification is similar to some views in cognitive science (Koss-
lyn & Koenig, 1995; Roesch et al., 2011). Although these three building blocks share some
common ground, they reflect differences in scientific aims and diverse research questions.
These three building blocks form a ‘triangulation’ of emotion research (for more discus-
sions about triangulation, see Moran-Ellis, 2006). They are mutually constraining yet also
support each other. When a theoretical perspective is proposed to explain the underlying
mechanisms of emotion, researchers can conduct empirical studies to assess the validity
of the theory using various measures. On the other hand, data collected from different
measures may also be useful for developing new models and theories. While theoretical
perspectives concentrate on the ontology and functionality of emotion, models of emotion
are intended exhaustively to describe and classify all possible emotions. When it comes
to unconscious emotion, it is important to reconsider which theoretical perspective, model
and measures can be used to confirm or refute the existence of this phenomenon and in-
terpret experimental results without falling into epistemological traps. Drawing on our
overview, we point out below the potential challenges and outline some promising ap-
proaches that could be used in future studies of unconscious emotion.
2.5.1 Potential Challenges and Promising Approaches
The first challenge that researchers encounter is the choice of guiding theory or model
for future empirical research. As we have illustrated, the existing theories represent four
complementary perspectives about emotion (i.e. brain, body, situation, and mind). There
are considerable overlaps between them and none can be excluded from a discussion of
emotion. Rather than seeing these four theoretical perspectives as conflicting conceptual-
izations, it is better to consider them as different epistemological approaches to the same
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Figure 2.7: An overview of emotion research. Thick arrows represent strong tie among the three
building blocks; thin lines represent the approaches that are often used by the main-
stream research on emotion.
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phenomena. By taking this approach we were able to take a neutral position and attempt
to explore new ways of looking at the evidence to explain phenomena related to emotional
experience. As some researchers have pointed out, there are limits to behaviorist explana-
tions of psychological phenomena and it is time to look for new paradigms in psychology
(Kohler, 2010; Kono, 2010). Given that the existing theories of emotion have been well
researched, it might be useful to explore human emotions using an integrated approach.
This idea is not new. In cognitive science a theoretical approach which took a ’ground-
less’ stance, resisted mind-body dualism and argued that mind, body and world were
interrelated and interdependent – the ’enactive mind’ – was proposed (Varela et al., 1992).
Another integrated approach based on the ‘extended mind’ considered the environment
as an extension of the mind (Clark & Chalmers, 1998), thus as individuals change the en-
vironment, they are also changing how they experience the world (Kono, 2010). These two
theoretical approaches are relatively new and more like philosophical propositions than
predictive, explanatory theories. There is a long way to go before they can form the basis
of empirical, scientific studies. However, these theoretical approaches have provided fruit-
ful inspirations for psychological research. When it comes to the concept of unconscious
emotion, the real challenge is not proving it exists, but providing a good explanatory ac-
count of the experimental data to improve current theory in this area.
The other critical challenge is a reevaluation of the basis of measurements of emotion.
Because self-reports have been considered the most valid measure of conscious emotion,
many studies have regarded the results of introspection as a fundamentally true account
of experienced emotions (Mauss & Robinson, 2009). The accuracy of self-reports relies
on their direct relationship with individual emotional experience; all the other measures
are indirect and inferential. Unfortunately, these effective measures are unsuitable for as-
sessing unconscious emotion because by definition unconscious emotions only take place
below the threshold of introspection. It is epistemologically impossible to assess uncon-
scious emotions through direct measures, which means that there is no easy foundation
for models and theories. Since unconscious emotion cannot be accessed directly, it is nec-
essary to use indirect measures. It should also be noted that conscious and unconscious
emotions are inter-related and may co-exist in most cases (Reingold & Merikle, 1990). To
extract information about unconscious emotion from the overall emotional experience ap-
pears to be the most difficult task of all. Recent years have growth in the use of mixed-
methods approaches to complex phenomena (Johnson et al., 2007; Moran-Ellis, 2006). It is
suggested to consider integrating both direct and indirect measures in order to contrast the
phenomena that cannot be directly captured (Reingold & Merikle, 1988). This would help
distinguish conscious and unconscious emotions and interpret the results in a relatively
unbiased manner.
2.5.2 What Has Been Missing?
In this overview, we have seen that many potential theoretical approaches have not yet
been used. In particular, mind-based theories have long been marginalized by mainstream
scientific studies because the unconscious was, and sometimes still is, treated as a taboo in
science. Researchers tend to prefer externally rather than internally oriented explanatory
accounts of a given phenomenon, partly because contemporary science is deeply influ-
enced by Newtonian notion of ‘objectivity’(Chancer, 2013). The legacy of the behaviorist
tradition has been the emphasis on using observations of human behavior to understand
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human psychology and a negligence of the concept of mind. Nevertheless, it has recently
been asserted that researchers should consider humans outside the machine paradigm
(Kohler, 2010). The fast, subjective and irrational aspect of human mind has been noted
by some leading scientists (e.g. Kahneman, 2003; Bargh & Ferguson, 2000; van Gaal &
Lamme, 2012; Custers & Aarts, 2010; De Neys et al., 2010; Evans, 2010; Zeelenberg & Nelis-
sen, 2008; Baumeister et al., 2007; Norman, 2010; Kihlstrom, 2008). While the best method
of investigating unconscious phenomena in empirical studies remains unclear, psychoanal-
ysis might provide a useful starting point for those seeking new paradigms.
The procedures associated with the experimental psychological approach usually encom-
pass both qualitative and quantitative research methods. While emotion recognition has
largely relied on quantitative measures such as physiological signals and questionnaires
like SAM, inferences and attributions relating to emotion activation can only be understood
using qualitative methods. Social psychology looks for explanations in the external world
(i.e. situation-based accounts) whereas psychoanalysis searches for answers from the sub-
jective world (i.e. mind-based accounts). Social psychologists often combine quantitative
data and qualitative analysis to investigate how social circumstances influence emotional
experience, however, little attention has been paid to psychoanalytic studies combining
qualitative and quantitative methods (e.g. Rosen et al., 1991; Bradshaw & Storm, 2013;
Whorwell et al., 1992). This approach has been missing from contemporary research on
emotion and it seems a promising direction, in particular for researchers who are inter-
ested in subjectivity and the unconscious aspects of the human mind.
2.5.3 Current State in Application Domains
In the engineer field, emotion is a relatively new topic and recently starts to draw attention
to many researchers. Affective Computing was first proposed by Picard (2000), who advo-
cates the importance of emotion while the mainstream engineering studies focus more
on machines rather than humans. One of the primary motives of Affective Computing is
that computers (or machines) should be capable of sensing human emotions and acting
accordingly, and, in an ideal scenario, computers should even be able to deliver emotional
expressions to enhance their communication with human users Picard (2003). As stated,
Affective Computing stresses more on emotion recognition and emotion modelling in or-
der to ground the basis for future applications. Instead of jumping into the debate about
the true nature of emotion, seeking a more objective, unobtrusive and reliable approach for
emotion recognition appears to be the current goal of Affective Computing. Researchers
in this domain strive to use physiological measures due to the fact that these bodily activ-
ities controlled by ANS are believed to be objective and language-independent. By using
these physiological measures, researchers broaden their focus on different media type of
stimulus content, ranging from pictures (Tkalčič et al., 2010) to music (Etzel et al., 2006;
Yang et al., 2008), and films (Soleymani et al., 2012b; ?) and games (van Reekum et al.,
2004). Since Affective Computing studies mainly address on issues of emotion recognition
and modelling, emotion theories are not in its scope. Most studies adopt the dimensional
model for the convenience that both physiological signals and dimensions are numerical
scales, which is better for mapping and interpreting. By using this approach, the ground
truth of emotion relies on the results of self-reports so that the analysis on physiological
signals aims at determining how well the obtained models could explain the self-report
data.
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In the same way as Affective Computing, Kansei Engineering aims at quantifying emo-
tional qualities particularly in products and generalizing design factors that allow design-
ers to refine the current design and even explore new possibilities at the early stage of de-
sign process (Nagamachi, 1995). The connection between emotion and design has drawn
more attention since the term ’emotional design’ was coined and popularized by Nor-
man (2005). The design community is more interested in gaining insights about emotions
from psychological studies. However, many psychological theories address more on the
functional views of emotions that facilitate the survival of human beings as a species, but
non-utilitarian emotions are rarely researched, e.g. aesthetic emotion (Scherer, 2005a). This
missing link between psychology and design has led to the challenge for design researchers
to explore this subject on their own and import psychological theories into the context of
design. Pioneering design researchers have extended existing psychological theories to de-
velop theories and models particularly for product emotions and user experience (Desmet
& Hekkert, 2002; Desmet, 2003; Hassenzahl, 2008; Diefenbach & Hassenzahl, 2011). Based
on our review, design studies hold a Situation-Based Theories perspective, concentrating
on the emotional qualities that can be elicited by the objects in the environment (i.e. the
product) (Desmet & Hekkert, 2007; Demir et al., 2009). For modeling emotion, they use
discrete categorization for framing product emotions (Desmet, 2012; Desmet et al., 2004).
As for emotion measurement, design studies largely rely on self-reports as the main in-
strument for investigating emotions toward products (Laurans et al., 2009; Desmet et al.,
2004). Based on our overview diagram (see Figure 2.7), we can clearly see the theoretical
approach adopted by emotional design in the triangulation of psychology: situation-based,
discrete emotion, and self-reports.
Since most of the application domains follow contemporary psychological findings, re-
search is conducted based on the assumption that self-reports serve as the ground truth
of emotion. Although many psychological theories and empirical studies suggests the ex-
istence of unconscious emotion and its impact on behavior and decision-making, more
evidence is needed to justify these hypotheses. As we outlined as potential challenges, we
have to carefully consider the validity of this assumption and keep the discussion open for
the unconscious part of human mind. Moreover, we should look forward to how the given
theories and evidence about unconscious emotion can inform application domains. Since
Affective Computing more stress on emotion recognition, the concept of unconscious emo-
tion poses the challenge for researchers to review theoretical arguments in psychology to
think about better approaches to improve the state of the art. On the other hand, emotional
design concentrates on how and what emotional qualities can be communicated through
products, media and interactions, the hypothesis of unconscious emotion stimulates many
interesting directions for design researchers. For example, how could products and media
deliver emotional qualities unconsciously? Will this topic stimulate new forms of media
that elicit richer emotional experience?
2.6 outlook
As demonstrated in the overview, many new theoretical approaches have yet to be applied
to empirical research. As mainstream science starts to take account of the importance of
unconscious aspects of emotion, psychoanalytic methodologies may become a valuable re-
source and be integrated into cognitive science. Although we remain neutral in the debate
about the existence of unconscious emotion, we look forward to more insightful discus-
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sions of empirical results. In application domains, the debate on the existence of uncon-
scious emotion not only raises the challenge about how emotions can be delivered and
measured at an unconscious level, but also triggers new inspirations for developing new
types of emotion-driven media and products. In the next chapter, we will present our first
effort on analyzing affective stimuli based on psychoanalytical theories and speculate how
these stimuli can inform psychological studies and the design of media content.
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3.1 introduction
Every day you turn on the TV or open the web browser to see what is happening in the
world. Pictures, texts, and videos, all kinds of media content pervasively pour through your
eyes and ears, and then enter your brain. Maybe you are not aware of it, but your brain
has been processing all the information and reacted accordingly in many ways. In another
scenario, you walk into a cinema, holding popcorns and drinks, sitting comfortably, and
then go through a mysterious journey with the characters in the movie. After the movie,
you might discuss the movie with your friends, asking each other: what do you feel about
the movie? Then you recall those scenes that you love (or hate) and try to figure out what
you were feeling at the exact moment.
It seems just a common scenario that happens to everyone, but it is not so different from
what psychologists have been doing in research on emotion. This everyday scenario for-
mulates the paradigm in experimental psychology: presenting stimulus content to subjects
and then asking them what emotion they felt about the stimuli. By using this straightfor-
ward approach, psychologists are able to generalize various explanations for emotion and
even further propose models for representing emotions in a meaningful way. Although
this approach has been considered reliable to some degree, recent years have seen discus-
sions on the limit of self-report on emotional experience (Haybron, 2007; Nisbett & Wilson,
1977; Schwarz, 1999). Furthermore, the mismatch between what people think they are feel-
ing and what they are actually feeling initiate the debate on the question: can emotions be
unconscious? This question can be answered in many different ways depending on which
theories and measures are applied. In the previous chapter, we review the state of the art
in emotion research particularly including recent studies about unconscious emotion. It
appears that this hypothesis holds particular promise for further understandings about
emotion, but more empirical evidence is needed for justification. Since the existence of
unconscious emotion has not yet been confirmed, in the previous chapter, we come to the
conclusion that it is needed to hold a neutral view toward these theoretical arguments and
look forward to new methodologies by utilizing existent measures for further exploration.
Emotion is an essential part of media experience (Ravaja, 2004) and, in turn, media
content serves an important kind of affective stimuli in research on emotion (Gross & Lev-
enson, 1995). The relationship between media content and its corresponding emotional
experience has always been curious to not only psychologists but also to researchers in ap-
plication domains, such as entertainment (El-Nasr et al., 2010), media design (Tikka, 2010),
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and many others (Freeman, 2003; Boehner et al., 2007; Gilroy et al., 2008). For designers
and media artists, “how stories can be made meaningful to people” and “how storytelling
can be emotionally-richer” lies at the heart of research in this domain. While some studies
focus on the impact of perceptual qualities on emotional experiences (e.g. Lakens et al.,
2013), a higher-level aspect of story—symbolic meaning—has not yet been included in re-
search on emotion. In the field of psychoanalysis, archetypal symbolism grounds the basis
for analyzing symbolic meaning of media content in different cultures (Jung, 1964), and
has been used for elaborating a universal pattern in various forms of narratives (Campbell,
1973). This universal pattern not only fits the structure of stories in ancient times, such
as myths and fairy tales, but also can be mapped to modern forms of narratives such as
movies (Hauke & Alister, 2001). Since the theory of archetype is a reliable source for ana-
lyzing media content, it seems a promising direction to integrate this theory into research
on emotion.
In this chapter, we look into the existing research on emotion, identify their problems,
and propose an improved theoretical framework—the triangulation approach. In order to
initiate this approach, a new categorization method has to be established. Thus, we in-
troduce a method for analyzing media content on the basis of archetypal symbolism and
develop a standard procedure for editing archetypal media content into affective stimuli
that can be used in empirical studies. Next, we use this analysis in real practice for analyz-
ing modern movies for demonstration. Finally, we discuss how this theoretical framework
and the categorization method can inform research and design.
3.2 a triangulation approach
3.2.1 Affective Stimuli in Practical Use
Since emotion is a psychological phenomenon that cannot be directly captured, research
on emotion in the laboratory is usually done by means of emotion elicitation and emotion
recognition. (Rottenberg et al., 2007). For emotion elicitation, a number of techniques have
been developed, e.g. hypnosis, affective guided imagery, and affective stimuli presentation
(Gross & Levenson, 1995). Hypnosis and imagery are broadly used in long-term therapy
or diagnosis on patients who suffer from mental or physical pains (Utay & Miller, 2006;
Whorwell et al., 1992). However, these two techniques need experienced experts to partic-
ipate and the procedure of these techniques is time consuming. In contrast, the technique
of presenting affective stimuli appears to be relatively fast and simple. Although present-
ing stimuli is essentially a scenario simulation so that the emotional responses might be
moderated, the data of these responses are still robust enough for recognition (Bradley &
Lang, 2007b). More importantly, this technique is easy to reproduce on a large number of
subjects in a laboratory. Therefore, affective stimuli presentation has been broadly used
in research on emotion elicitation under laboratory settings. Although the experimental
design with this technique is relatively simple, the selection and the validation processes
of affective stimuli appear to be critical and challenge. Incorrect selections of stimuli and
validation processes would lead to invalid results and misleading interpretations.
It has been debated for decades whether emotions are universal or culture-dependent.
Based on the comparison among numbers of studies on emotion in different countries, a
metaphorical concept ‘emotion dialects’ was proposed (Elfenbein & Ambady, 2002). It was
argued that human emotions are universal on a general level while people from the same
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cultural background could interpret and express their emotions with each other better
than cross-cultural pairs. To investigate emotion for the general publics, it is essential
to define a shared ground for standardization, i.e. internationally-valid affective stimuli
that enable comparison and generalization of emotional responses across different cultural
backgrounds. Due to limitations in time and budget, most researchers utilize affective
stimuli that are solidly verified with experiments on cross-cultural subjects, e.g. IAPS (Lang
et al., 2008), IADS (Bradley & Lang, 2007a), ANEW (Bradley & Lang, 1999), GAPED (?),
DEAP (Koelstra et al., 2012), MAHNOB-HCI (Soleymani et al., 2012a), and many others
(for an overview, see (for an overview, see Cowie et al., 2005). These databases contain
affective stimuli of diverse emotional qualities that are attentively validated, and they also
provide their experimental results for reference. Researchers could just adopt these valid
stimuli to study specific emotional qualities under laboratory settings. However, these
approach lies in the assumption that people can recognize emotions through introspection
and precisely report their emotional feelings. This assumption has been challenged, and
the most recent one would be the emotion paradox.
3.2.2 Emotion Paradox
It seems natural that people can describe emotions when they feel them, such as anger,
sadness, and joy. As a consequence, these words might form an impression that these emo-
tions are natural kinds (Barrett, 2006a). By saying natural kinds means that these emotions
are believed to be unique emotional qualities that exists biologically in nature, so that
these emotions are pure, cannot be broken down into parts, and can be measured objec-
tively to some degree of accuracy. It is assumed that some situations or body activities can
be directly mapped to corresponding emotional states, and these states can be expressed
and categorized by their names, such as threats cause fear, being insulted triggers anger.
The dominant scientific paradigm in the study of emotion is grounded in this assumption.
However, scientists have yet to find clear evidence on these simple mappings, so that it
is still unclear if these commonly-known emotions are natural kinds. This is what Barrett
(2006b) called as the emotion paradox: people think they know what these emotions are, and
recognize them when they feel these emotions, but the nature of these emotions still can-
not be scientifically explained. What we know as natural-kind emotions might probably
be a result of collective agreement toward the mapping between situations and emotional
experience (Barrett, 2012). However, these mappings only appear when some extreme con-
ditions are fulfilled (e.g. threats cause fear). In other words, there might be more delicate,
complex emotions that cannot be labelled or verbally reported, but can be indirectly rec-
ognized by other measures such as physiological signals (see review in Section 2.4). The
concept of the emotion paradox has raised a critical challenge to the traditional approach
in emotion research. While presenting affective stimuli has been widely used in emotion
research, researchers have to consider how this paradox would impact the validity of this
experimental method.
To apply this method, researchers have to start with selecting proper affective stimuli
for their experiment. In most cases, the stimuli selection process is subject to the emotion
model that is chosen by the researcher as the fundamental premise. Researchers could
therefore select proper stimuli according to this pre-defined model. However, as we have
reviewed in Section 2.3, there is still no definitive classification or model for emotion. Re-
searchers usually choose a model that better fits their purposes, such as Affective Com-
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puting tend to use the dimensional model whereas emotional design researchers usually
apply the discrete emotion model. Next, researchers recruit subjects to report their emo-
tion toward these stimuli by using self-reports such as SAM (Bradley & Lang, 1994). Finally,
the emotional qualities of the stimuli can be generalized by means of statistical analyses.
Thus, these validated stimuli can be used in other studies to elicit target emotions. The best
examples are International Affective Picture System (IAPS) (Lang et al., 1995)and Interna-
tional Affective Digital Sound System (IADS) (Bradley & Lang, 2007a). This procedure has
set up a paradigm in emotion research. Numerous researchers adopt the affective stimuli
in IAPS and IADS in their experiments. Some other researchers follow the same paradigm
to develop their own databases of affective stimuli (e.g. Dan-Glauser & Scherer, 2011). Al-
though the whole procedure seems to be methodologically reasonable, it does not help
solve the emotion paradox and might lead to validity problems.
The first problem we need to consider is about the reference for selecting affective stim-
uli. The selection process in the existent affective stimuli databases is rarely discussed. It
can be reasonably assumed that contributors only choose those pictures and sounds that
they think are emotionally stimulating. To be more specific, the standard for the selection
process relies on contributors’ conscious introspection and subjective judgment toward the
experienced emotion when they are surveying potential stimuli. In other words, if the aim
of the selection process is to select stimuli with pre-defined emotional qualities, stimuli
that induce emotions outside of the given scope might never be selected by using this
approach. For example, while searching for stimuli for basic emotions (joy, sadness, anger,
disgust, and fear), stimuli of jealousy would probably be missed or excluded by subjective
judgment. Even though researchers strive to survey potential stimuli as comprehensively
as possible, the selection process still appears to be inefficient.
Secondly, since most of the existent emotion models are built under the premise that
emotions can be consciously recognized and reported, emotions beneath the threshold of
awareness (if any) would lack the chance to be discovered. If we consider the possibility
that emotions could be unconscious, the corresponding stimuli might never be discovered
by surveying through self-introspection. Moreover, if some conscious emotions are too
trivial to be included in the pre-defined model, the corresponding stimuli would likely
be treated as less-effective stimuli. In the previous example of jealousy, stimuli of jeal-
ousy might be categorized into anger or fear, but would not be seen as a unique kind
because this emotion is not included in the basic emotion theory (Sabini & Silver, 2005).
If researchers are limited with the pre-defined model for their experiment, the stimuli of
jealousy would probably be excluded since these stimuli do not induce pure anger or fear.
For a more practical reason, since one experiment could only accommodate a limited num-
ber of stimuli, choosing stimuli that support the pre-defined model would be easier for
data analyses and later interpretations. However, this approach does not help solve the
emotion paradox, and the development of emotion research seems to be limited by the
existent emotion models.
3.2.3 The Third Angle of the Triangulation
Validity of research method has long been discussed in behavioral science (Loevinger,
1957). Some common biases might lead to misleading results (Podsakoff et al., 2003). In the
domain of research, face validity has been used to describe the extent to which one indicator
represents all facets of a phenomenon (Dey, 1993; Kumar, 2010). As a case of face validity,
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researchers solely rely on the pre-defined model to select stimuli and use these stimuli to
examine if the model is valid (see Figure 3.1 on page 42). This would be easier for forming
logical arguments but might lead to an epistemological trap, i.e. using the same ruler
to measure how precise it is. Furthermore, this approach also cannot solve the emotion
paradox. Since the whole procedure assumes that self-introspection is the ground truth
of emotion, the interpretation on the results is built upon the collective agreement toward
the pre-defined emotional qualities (Barrett, 2012). Nevertheless, this does not account for
the nature of the emotion and might be regressively misunderstood as if this emotion
does exist like a natural kind. For example, a researcher selects a picture of joy because
he introspectively felt joy in this picture. Then he put this picture into evaluation to see if
other people also feel joy in it. If the result is statistically significant, a conclusion can be
drawn: this is a picture of joy. But, it needs to be noted that this does not explain what joy
is, and it is unclear if joy really exists as a natural kind.
It seems that the traditional approach is prone to use a biased selection and might limit
the development of emotion research. In order to solve the validity problem, construct va-
lidity focuses on not only ’how to measure’ but also ’the degree to which a test measures
what it claims, or purports, to be measuring’. It requires more than one set of indicators
to examine the given phenomena (Dey, 1993; Kumar, 2010). Kahneman & Miller (1986)
suggest that two kinds of indicators are needed to build an unbiased norm in research.
For selecting stimuli, we need a first kind of indicator for categorizing stimuli and the
other kind for measuring emotional responses. Indicators should be independent and het-
erogeneous to ensure the validity of research. Therefore, the categorization among stimuli
should be emotion-independent. Furthermore, while introspection (self-report) serves as
a subjective and direct indicator, another emotion measure is well developed as a neutral
and indirect indicator: physiological signal measurement (see review in Section 2.4). The
categorization on stimuli, introspection, and physiological measures formulate a valid tri-
angulation of research on emotion, (Moran-Ellis, 2006), allowing us to overcome the face
validity problem (see Figure 3.1).
After the selection process is done, researchers have to proceed to the experiment phase.
Traditional ways of developing affective stimuli consider experiments as an evaluation pro-
cess to see if subjects feel the same emotion as expected. That is, when a picture of joy is
collected, it was expected to induce joy among subjects. Otherwise this picture is consid-
ered as a selection failure. On the contrary, if we utilize symbolic meaning as an indepen-
dent indicator for selection, the experiment serves as a process of exploration—exploring
the emotion corresponding to the given symbolic meaning. Since there is no pre-defined
model in the selection process, researchers are free to utilize any existent model and mea-
sures for exploring the emotional qualities of the given stimuli. Since the two indicators of
emotion measures are well developed, the last angle of this triangulation—the categoriza-
tion for selection— appears to be critical. There are many ways of categorizing stimulus
information, such as perceptual qualities (e.g. color and brightness), physical content (e.g.
bird and book), and social situations. The categorization rules depend on which theoretical
perspective is adopted (see Section 2.2). Psychoanalysis is a discipline that is specialized in
analyzing the symbolic meaning of the content subject to individuals. However, its meth-
ods are rarely applied in psychological studies. In this thesis, we consider psychoanaly-
sis as a fruitful resource for categorizing the content of affective stimuli. Since symbolic
meaning is emotionally neutral, it fulfills the requirement for serving as an independent
indicator in the triangulation. Therefore, the theoretical framework of this thesis is formu-
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Figure 3.1: The traditional approach and a tringulation approach in research on emotion.
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lated: selecting and categorizing stimuli based on the symbolic meaning of the content,
and evaluate these stimuli with the other two indicators to measure emotional responses
(see Figure 3.1).
3.3 archetypal symbolism
3.3.1 A Symbolic View of Human Mind
What are symbols? Do symbols equal to signs? A sign is a representation of one concrete
concept that implies a direct connection between itself and the concept it refers to. What it
means ‘direct connection’ is that this connection to the extreme leads to a causal relation-
ship. For example, thunders are usually known as the sign of a storm due to the fact that
thunders always come with storms. In contrast, symbols are used to signify things without
rational correlations, such as a flag is a symbol of a country. It is further argued that sign
can only be used to refer to the known things, whereas symbols indicate something that is
still unknown, or ideas that cannot be precisely depicted (Jung, 1964), e.g. peace, love, and
culture. In essence, symbols itself are ontologically objective, and bear no psychological
meaning. Their meanings emerge only when one’s life-world is being lived. By saying this
means that the meaning of symbols is ontologically subjective among people. Therefore,
symbols can be in any kind of forms or values of anything in the physical world depend-
ing on how we approach the physical world to reveal our subjective world (White, 1940).
In other words, the meaning of symbols would vary based on which layers of knowledge
are adopted to support the experiencing procedure. Opposite to explicit knowledge that
needs to be acquired by conscious learning and repetitive remembering, Sperber (1975)
argues that symbolism is a kind of tacit knowledge, an autonomous cognitive mechanism
that, alongside the perceptual and conceptual mechanisms, participates in the construc-
tion of knowledge and in the functioning of memory. However, different from semiology,
symbolic interpretation is not a matter of decoding, but an improvisation that rests on an
implicit knowledge and obeys unconscious rules. He further propose a hypothesis that the
basic principles of the symbolic mechanism are not induced from experience but are, on
the contrary, part of the innate mental equipment that makes experience possible.
Figure 3.2: A conceptual procedure of sense-making with symbols. The universal layer is the focus
of our research.
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In the traditional psychological concept, especially behaviorism, humans are usually
understood with a stimulus-response, machine-like paradigm (Kohler, 2010). Meanwhile,
other researchers hold a more flexible account for how psychological phenomena emerge.
Sabini & Silver (2005) argue that the automated mechanisms in our brains can link abstract
classes of stimuli to abstract classes of responses. These mechanisms are not direct links
among concrete elements, and need some tokens for initiation (Royzman & Sabini, 2001).
Cognitive scientists also proposed a hypothesis that there is a symbolic level between the
physical level (i.e. how human brain and body work) and the representational level (i.e.
how the humans perceive, feel, and understand the world) (Varela et al., 1992, p. 41). Bar-
rett (2012) claims that humans share a kind of ‘category knowledge’ in their sense-making
process to interpret the ontologically-subjective meaning of ontologically-objective events.
This knowledge enables the psychological phenomena to link the body to the world to
create meanings. This has informed us a basic premise for the technique of presenting af-
fective stimuli: it is not the ontologically-objective physical attributes of stimuli that induce
emotions, but the ontologically-subjective meaning of the stimuli that construct emotion
(Barrett, 2012). She further argues that the society can be the source of the knowledge.
The society, by the definition of symbolic interactionism (Manis & Meltzer, 1978), is a re-
ality that is embodied through interaction among the people within it. On the other hand,
the society in turn provides the symbolic meaning of everything within its social context.
Symbolic meaning is seen as a dynamic phenomenon, being constructed while interaction
occurs, and in turn, grounding the basic understanding among people within it. It could
also be understood as a pre-understanding of the physical world. Extended from this pre-
understanding by living within it, humans create their new understanding, which in turn
becomes the pre-understanding of the society. This loop is so-called hermeneutic circle
(Gadamer, 1975). People living in the same society or in the same culture to some extent
share the same languages, value system, and even ways of thinking. Sometimes we also
see some global trends occurring along with time. The meaning of symbols would vary
based on which layers of knowledge are adopted to support the experiencing procedure.
This knowledge is not always explicitly given through education, but more often is gained
implicitly through living within it.
We argue that there are many levels of knowledge that supports the cognitive process
that constructs our subjective worldview (see Figure 3.2). These five levels of knowledge
are personal, social, cultural, global, and universal. The first four levels of knowledge are
neither static nor independent, but in a dynamic circulation. Information flows through
different levels, influencing their next level of knowledge simultaneously. According to the
theory of the unconsciousness, the top level personal knowledge is related to the concept
of one’s ego, which makes a person consciously think herself as a unique individual. The
next three levels of knowledge are concealed in one’s personal unconscious mind. Thus,
a person would be unconsciously influenced by the given society, culture, or even global
trends. Top four levels of knowledge change differently with time while the deepest level of
knowledge remains consistent across time and space as we call it the universal knowledge
of symbols (Kooijmans & Rauterberg, 2007).
3.3.2 The Theory of Archetype
Jung (1964) reveals insights about unconsciousness in a wider sense throughout analyzing
myths and fairytales from numerous cultures. He proposed the concept of the collective
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unconscious. His theory suggests that all human beings share a universal layer of uncon-
scious mind, which is hidden beneath the personal psyche (including both conscious and
unconscious minds). This hidden layer contains some contents and modes of behavior that
are identical in all human beings, and thus constitutes a common psychic substrate of a
universal nature which is present in every individual (see Figure 3.3). Egos of people are
like separated islands above the water, as people see each other as independent individu-
als in the physical world. Our conscious thinking makes us believe that we are separate
entities who are floating freely above the water. However, people can hardly notice the
unconscious part of their mind under the surface of water. Furthermore, people are un-
aware that they are connected to each other by means of the ocean floor beneath the water.
This is what Jung claimed that our personal unconsciousness rests upon a deeper layer,
the collective unconsciousness, which is not a personal acquisition but is inborn as the
foundation of the psyche (Jung, 1959). As a result, all human beings, sharing essentially
the same biological equipment (e.g. the brain and central nervous system), would show a
tendency to perceive common meanings embodied in a symbol, even at an unconscious
level (Bradshaw & Storm, 2013).
Figure 3.3: A metaphorical mapping of the levels of knowledge and Jung’s view of human mind
(adapted from Carminati et al., 2013).
Jung further developed the concept of archetypes. Archetypes are defined as the com-
ponents of the collective unconsciousness, which is an inborn tendency that cannot be
consciously acquired to experience things in a certain way. They exist universally in the
psyche, and prepare individuals psychologically to deal with life experiences that are uni-
versally common (Walters, 1994). Archetypes are unconscious psychic impulses that are im-
personal, inherited traits that present and motivate thoughts, emotions, and behaviors long
before any consciousness develops. An extreme analogy would be describing archetypes
as the structure of the psyche, which is similar to organs of the physical body (Jacobi, 1973).
In this way, archetypes are similar to other sensory and cognitive models, e.g., receptive
fields of the retina are not consciously perceived, but determine the structure of visual per-
ception (Perlovsky, 2007). People interpret the world through archetypes, however without
being aware of the existence of them.
Therefore, the deepest level of knowledge is inborn with the collective unconsciousness,
appearing ever before any consciousness is built. The essential components of the collective
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unconsciousness, archetypes, represent the universal tendency of how humans think and
act toward the physical world. This universal level of knowledge constructs a fundamental
structure of worldview, which provides a convincing explanation for the phenomenon that
many symbolic contents in ancient myths still manifest in modern society. In this sense,
archetypal symbolism can be defined as a universal knowledge of symbols that describes
how these universal symbolic meanings of the physical world are revealed to humans
and represented in myth, culture, and religion across time. Archetypal images or archety-
pal content are ancient motifs and predispositions to patterns of behavior that manifest
symbolically as archetypal images in dreams, art, or other cultural forms (Jung, 1964). Ac-
cording to Jung’s personal confrontation with the unconscious, he tried to translate the
emotions into images, or rather to find the images that were concealed in the emotions
(Jung, 1959). Furthermore, based on the record of Jung’s patients, archetypal symbols are
essential for representation of one’s emotions at an unconscious level (Jung, 1963; Bush,
1988; Henderson et al., 2007).
3.4 media content analysis
Jung’s theory provides an explanation that goes beyond society and culture by connect-
ing mythology and psychology (Krippendorff, 1989), and grounds the theoretical basis of
analytical psychology and Jungian psychotherapy (Knox, 2001; Roesler, 2012). The theory
of archetype also influences research in marketing and personality, and recently has been
applied for analyzing media content (e.g. Vogler, 2007; Hauke & Alister, 2001; Terrill,
1993; 2000; Zehnder & Calvert, 2004), particularly for movies. Movies are a complex form
of symbolic content that communicates delicate and rich visual-audio information to the
audiences by means of storytelling. Cinema offers not only the content of movie, but also
both a means and a space highly similar to psychotherapeutic sessions that enable the
viewer to witness their psyche in projection (Hauke & Alister, 2001), meaning that viewers
are in a process of projecting themselves in the movies and not just being a pure ’viewer’.
Moreover, it is also claimed that the cinema deliver a contemporary experience for the
viewers to set apart from their daily life and engage their unconscious in a manner similar
to hypnosis and dreaming. Some researchers have put efforts toward elaborating symbolic
meanings on modern movies according to Jung’s theory (Broda, 1994; Hauke & Alister,
2001; Falsafi et al., 2011). These efforts have provided good references for our analysis on
movies.
Jung first discovered several essential archetypes: hero, shadow, anima, animus, mentor
(or wise old man) and mother (Jung, 1969; Neumann, 1970). Furthermore, mythologist
Joseph Campbell (1973) extended Jung’s concept of the hero archetype to a more complete
scope—monomyth (or hero’s journey), a common structure in all mythical hero stories in
different cultures and religions. This metaphorical structure depicts seventeen stages that
the hero has to go through to complete his adventure. These stages can be generally di-
vided into three larger stages: departure, initiation, and return. A similar pattern can also
be seen in modern screenwriting (Field, 1984) and the narrative theory (Todorov, 1977). It
has to be noticed that the hero in monomyth should not be equated as the concept of “su-
perhero” in popular culture although most of the successful stories of superhero usually
comply with the path of hero’s journey (e.g. Spiderman and Batman). In general, the hero
image in monomyth can be referred to any characters that go through a self-evolved pro-
cess to become better or bring greatness to others. The structure of monomyth represents
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Figure 3.4: Hero’s journey and other archetypes (adapted from Campbell, 1973).
a universal pattern of narrative that is clearly manifest in various forms of art and media
(Faber & Mayer, 2009). The archetype of hero, as a symbolic form of the self, represents
a metaphorical instance of who lives his life as going through the hero’s journey repeat-
edly. Other archetypes like mentor, mother, etc. represent the essential figures that a person
would meet on his life-long journey (see Figure 3.4). These abovementioned archetypes are
considered to be essential among all the archetypes (Jung, 1969; Neumann, 1970). There-
fore, we included all of these eight archetypes in our research as the first attempt in this
undertaking: anima, animus, mentor, mother, shadow, hero’s departure, hero’s initiation,
hero’s return.
3.4.1 Method
In our study, we follow the psychoanalysis method to analyze movie clips. Different from
scientific studies that tend to use systematic approaches, psychoanalysis tends to use
heuristic approach, which allows researchers improvise, forming their own method based
on general guidelines. Symbolic interpretation is not a reasoning task like decoding, but
an improvisation that rests on an implicit knowledge Sperber (1975). From a mythologist
viewpoint, Lévi-Strauss (1955) argues that the meaning of a story cannot reside in the iso-
lated elements which enter into the composition of this story, but only in the way those
elements are combined. Looking for an ’ultimately correct’ symbolic meaning as qualities
like color or brightness does not seem to feasible due to the fact that symbolic meaning
is associative and abstract in nature. However, it is still possible to categorize meaningful
content to some degree of accuracy. The only method can be suggested is to “proceed
tentatively, by trial and error, using as a check the principles which serve as a basis for
any kind of structural analysis: economy of explanation; unity of solution; and ability to
reconstruct the whole from a fragment” (Lévi-Strauss, 1955, p. 431).
In the context of analyzing media content, several guidelines could help researchers pre-
pare themselves for executing this task. First, it is encouraged to be fully immersed in the
story, and to put one’s vantage point in the center of the projection of the story. This is
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related to the so-called diegetic effect, that the viewer looks into a fictional world through a
magic window (Tan, 2011). Unlike traditional scientific studies try to keep a distance away
from the given phenomena for the sake of objectivity, symbolic interpretation requires a
deep subjective view to authentically observe what the character has been experiencing.
This guideline can also be found in contemporary narrative analysis in psychology, which
considers narratives as: autonomous intentional agents and their interactions (Mar & Oat-
ley, 2008). To authentically elucidate how the fictional world is made meaningful to the
character, it is necessary to mimic the mindset the character as a living person instead of
an inanimate puppet. Second, it is suggested to stay with the story and ignore the unreal-
istic details. Researchers are trained to be critical. However, association plays the essential
role in the quest of analyzing symbolic meaning. Being critical on the minor details in
logic would lead to distraction and confusion that impede the construction of association
(Lin et al., 2011; Liang & Chang, 2013). Similarly, it is advised to embrace the character
instead of being preoccupied by personal judgment. Characters and the story are in a com-
plementary relationship: while stories make characters meaningful, the interplay of the
characters constructs the whole story. Rejecting any of the characters might lead to biased
interpretation not only toward the character but also the whole story.
3.4.2 Editing Procedure
After analyzing the content, we develop a standard procedure for editing affective movie
clips that can be used for later experiments (see Figure 3.5). First, we surveyed many
commercial movies in the market to find suitable movies that might contain narratives
relevant to these target archetypes. It is suggested to start from movies with high ratings
by browsing reliable online resource such as Internet Movie Database 1 (IMDB) and Rotten
Tomatoes 2. Second, we view the whole movie from a holistic viewpoint to observe the
characters and the storylines, and decide if it demonstrates strong archetypal symbolic
meaning in general. Next, we choose the characters that fit our categories of archetypes,
and have a general idea how this character influences the whole storyline. By selecting
important scenes of this character, we take a closer look into the symbolic meaning of these
scenes by taking a first-person viewpoint of the target character. While seeing through the
eyes of the character, it is important to concentrate on how objects and people are made
meaningful to the target character.
In order to edit movie clips that can be used in experiments, the format of the clips needs
to be defined first, including the file format, the length of the movie clips, the resolution
of the play screen, and the transition style between scenes. All the selected scenes should
be edited into the same format and build up a dataset of movie clips that is ready for
later experiments. This is a challenging task. In most cases, one session of experiment
needs to finish within two hours, or the subject would become fatigued. Considering the
experimental design, researchers have to make a good trade-off between the length of the
clip and the number of the clips. The length of the movie clip in related studies varies
from one minute up to five minute, which suggests a safe range for set the unified length
for movie clips. Nevertheless, compressing complete symbolic meaning into a clip with
such a short period of time is extremely difficult. In particular, a movie is intertwined with
1 IMDB website can be found at: http://www.imdb.com/
2 Rotten Tomato website can be found at: http://www.rottentomatoes.com/
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Figure 3.5: The developing process for archetypal movie clips. ARAS means The Archive for Re-
search in Archetypal Symbolism.
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multiple storylines and numerous characters. Although some movies are well-structured
archetypal content, the length limit is still critical. If we simply cut feature scenes and
merge them regardless the continuity of the storyline, the clip would likely fail to convey
the symbolic meaning we intend to study. To tackle this issue, it is suggested to first extract
the core storyline that is directly related to the archetype, and then remove the unnecessary
scenes in between. Another suggestion is that each scene should only accommodate less
than two characters. This would help the subject quickly focus on the interaction of the
two characters and the symbolic meaning would be more easily to be contrasted (such as
mother and son, hero and shadow). Moreover, in order to make the subject more immersed,
it is suggested to choose more recent movies due to the fact that some movie effects are
outdated, which might be a distraction to the subject. For example, in the movie Superman
(Donner, 1978), the outdated special effects might make the subjects feel funny and lose
their focus on the story.
For further confirmation on the validity of the edited clips in our study, we worked in
cooperation with researchers from The Archive for Research in Archetypal Symbolism (
Archive for Research in Archetypal Symbolism (ARAS))3 to help verify our movie clips.
Since the early 1930s, ARAS has been collecting and annotating mythological, ritualistic,
and symbolic images from all over the world and from all epochs of human history (Gron-
ning et al., 2007). This step might require additional effort. Each of ARAS researchers
offered her individual review for all the clips (see Appendix A for the review form). Only
those clips that they all confirmed to be archetypal clips were kept in our collections. Af-
ter several iterations of filtering sessions, we built a set of movie clips that are verified as
archetypal media content.
3.4.3 New Categorization for Affective Stimuli
In this section, we will explain the symbolic meaning of each archetype and the corre-
sponding movies that have been chosen. A list of reviewed movies is presented in Table
3.1 on page 51.
3.4.3.1 Anima
In the unconscious of the male, the archetype anima finds expression as a feminine in-
ner personality whereas animus is expressed as the masculine inner personality in the
female’s unconscious. The anima is the utmost important factor in the psychology of a
man in terms of emotions and affects (Jung, 1959). Anima intensifies, exaggerates, falsifies,
and mythologizes all emotional relations with his work, generating fantasies and entan-
glements. “When the anima is strongly constellated, she softens the man’s character and
makes him touchy, irritable, moody, jealous, vain, and unadjusted. He is then in a state of
‘discontent’ and spreads discontent all around him” (Jung, 1959, pp. 70-71).
Alternative movies for this category include American Beauty (Mendes, 1999), Malèna
(Tornatore, 2000) and The Wrestler (Aronofsky, 2008). In the movie American Beauty, the
image of the young cheerleader girl becomes the projection of the middle-age man’s anima,
generating all the illusions of highly sexual temptations, which are beyond the control of
his consciousness. The man is entirely obsessed, and considers himself awakening from a
coma, which is actually the illusion that put him into an extremely discontent condition.
3 ARAS website can be found at: http://aras.org/index.aspx
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Archetype Movie Viewpoint Representing
Figure
Anima
American Beauty (Mendes,
1999)
Lester
Burnham
Angela Hayes
Malèna(Tornatore, 2000) Renato
Amoroso
Malèna
Scordia
Perfume: The Story of a
Murderer (Tykwer, 2006)
Grenouille The girls to be
killed
Animus
Black Swan (Aronofsky,
2010)
Nina Sayers Thomas Leroy
The Silence of the Lambs
(Demme, 1991)
Clarice
Starling
Dr. Hannibal
Lecter
Million Dollar Baby
(Eastwood, 2004)
Maggie
Fitzgerald
Frankie Dunn
Mentor
The King’s Speech (Hooper,
2010)
King George
VI
Lionel Logue
The Lord of the Rings I
(Jackson, 2001)
Other heroes Gandalf
The Lion King (Allers &
Minkoff, 1994)
Simba Mufasa
Mother
All about My Mother
(Almodóvar, 1999)
Son Manuela
The Lord of The Rings
(Jackson, 2001; 2002; 2003)
Others Galadriel
The Matrix (Wachowski &
Wachowski, 1999; 2003a;b)
Neo Oracle
Shadow
Fight Club (Fincher, 1999) Protagonist Tyler Durden
The Lord of The Rings
(Jackson, 2001; 2002; 2003)
Gollum
(good)
Gollum (evil)
The Dark Knight
(Christopher Nolan, 2008)
Batman Joker
Hero’s
Journey
Braveheart (Gibson, 1995)
Self-Projection
(the Viewer)
William
Wallace
V for Vendetta (McTeigue,
2005)
Evey
The Lord of The Rings
(Jackson, 2001; 2002; 2003)
Aragorn
The Matrix (Wachowski &
Wachowski, 1999; 2003a;b)
Neo
Table 3.1: A list of movies that were reviewed in our studies
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Just like the spindle in the fairytale “sleeping beauty” (Ronnberg & Martin, 2010), the man
is pricked by the thorn of the rose (the girl), and falls into a deep dream constructed and
controlled by his dark anima.
3.4.3.2 Animus
As mentioned above, the female is compensated by a masculine element, and therefore
her unconscious has a masculine imprint, which is the animus (Jung, 1969, pp. 11-12). As
the counterpart of anima in one’s psyche, the animus influences a woman’s interactions
with men and her attitude toward them. The image of animus represents authority, power,
and aggressiveness while being seductive and inspiring, driving the transformation of the
feminine part of the psyche.
Alternative movies for this category are Black Swan (Aronofsky, 2010), Million Dollar
Baby (Eastwood, 2004), and The Silence of the Lambs (Demme, 1991). In the movie Black
Swan, Thomas, the male tutor as the projection of the anima, tries to lead the female
dancer Nina into her own unconsciousness reservoir of passion and feeling. He represents
the deepest fear of her for being cast aside. On the other hand, he is also seductive in
a way that pre-empts her initiative. This is a kind of projective identification that is a
characteristic strategy of the animus archetype, which in the end successfully induced the
shadow of Nina in her unconsciousness to take over the control of her psyche. The final
decision goes to Black Swan due to the reason that the character of the tutor represents a
typical animus: powerful, fearful, and at the same time sexually seductive (to lead Nina to
be more creative).
3.4.3.3 Mentor
The manifestations of the archetypal figure of the mentor (or the wise old man) are demon-
strated in various myths and fairytales. His role is precisely that of the one whose words
assist the hero through the trials and terrors of the weird adventure (Campbell, 1973, p.
34). The mentor archetype typically appears and represents the knowledge that is needed
to cross the thresholds when the hero is in a hopeless or desperate situation from which he
cannot extricate himself alone. “This figure is described as representing knowledge, reflec-
tion, insight, wisdom, cleverness, and intuition, as well as moral qualities such as goodwill
and readiness to help, which make his spiritual character clear” (Jung, 1959, pp. 217-230).
Alternative movies for this category are The King’s Speech (Hooper, 2010), the trilogy
of The Lord of the Rings (Jackson, 2001; 2002; 2003), and The Lion King. In the movie
The King’s Speech , the British king, as the hero in a myth, acknowledges his weakness
in speaking, as a metaphor that he lives in a mundane world, but still refuses to accept
it. Dr. Lionel, as the mentor archetype, gives the earphones to him as a very distinctive
sign of the call to the adventure. The recording without hearing his own voice, which the
king considers as a trick, represents the supernatural aid that guides the hero to start his
journey. It also suggests the need of the person being mentored to accept what the mentor
wants them to hear and to stop listening to his own destructive mental processes, which
might induce severe doubt that he can overcome his obstacle. The character Gandalf in the
Lord of the Rings trilogy and Mufasa in The Lion King are also selected as the figures of
the mentor archetype.
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3.4.3.4 Mother
The demands of the child upon the mother are at first connected with the role of the mother
as protector, caretaker and supplier of nutritive needs (Jung, 1916). With the germinating
eroticism later, the child’s love becomes admixed with the developing sexual quality and
is exhibited as jealousy. In this way, the typical conflict is developed which in the son is
directed towards the father and in the daughter towards the mother, which are known
as the Oedipus complex for the son and Electra complex for the daughter (Bettelheim,
1984). The mother archetype has two ambivalent aspects: she is both loving and terrible
(Jung, 1959). Positively, the mother archetype has been associated with solicitude, wisdom,
sympathy, spiritual exaltation, helpful instincts, growth and fertility; the negative or evil
side of the mother archetype is associated with secrets, darkness, the world of the dead,
seduction and poison.
Alternative movies for this category are All about My Mother (Almodóvar, 1999), The
Lord of The Rings: The Fellowship of the Ring (Jackson, 2001), Matrix (Wachowski &
Wachowski, 1999; 2003a;b), and Black Swan (Aronofsky, 2010). In the movie All about
My Mother (Almodóvar, 1999), the positive mother archetype is well presented by see-
ing through from the son’s eye when he interacts with his mother. He is eager to assure
the mother’s love toward him, and meanwhile he also intends to know more about his
mother’s past, especially his father, who seems to have abandoned him. Her willingness
to share the memories about his father, even if it may be unpleasant, a difference from a
smothering mother who cannot let the boy find his father, a discovery that might separate
her son psychologically from her. Different from the modern image of mother in All about
My Mother, the character Oracle in Matrix and Lady Galadriel in The Lord of the Rings are
manifested as the image of ’great mother’ in mythology. Contrary to these positive mother
images, the mother in Black Swan is a typical negative mother archetype. The mother love
is being over-protective and suffocating, which becomes a devastating suppression to the
growing spirit of her daughter.
3.4.3.5 Shadow
“Shadow, the inferior part of the personality, sum of all personal and collective psychic
elements, because of their incompatibility with the chosen conscious attitude, are denied
expression in life and therefore coalesce into a relatively autonomous ‘splinter personality’
with contrary tendencies in the unconscious” (Jung, 1959, p. 284). The shadow personifies
everything that a person refuses to know about himself. Although it usually hides in one’s
unconsciousness, the shadow is always imposing itself on the person’s mind directly or
indirectly. The encounter with the shadow plays a central part in the process of individ-
uation. Although the shadow usually appears negative, sometimes traits and associations
arising from the shadow can also suggest a positive resolution to conflict.
Alternative movies for this category are Fight Club (Fincher, 1999), the trilogy of The
Lord of the Rings (Jackson, 2001; 2002; 2003), and The Dark Knight (Christopher Nolan,
2008). In the movie Fight Club, the unnamed protagonist (played by the actor Edward
Norton) is discontented with his current life until he meets the man Tyler, who lives in
freedom. After a series of conflicts and struggles, the protagonist realizes that Tyler is actu-
ally the counterpart in his unconsciousness, his shadow. One of the typical scenes is when
Tyler forces the protagonist to feel the pain of being burned by chemical acid. The con-
sciousness was trying to escape by meditation and refuse to obey Tyler’s order. However,
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in the end, the consciousness gives up resisting, and becomes more obsessed with the dark
shadow. The shadow archetype usually can be found in movies about Dissociative Identity
Disorders (DID) although this mental disorder does not equal to the presence of shadow
archetype. Gollum in the trilogy of The Lord of The Rings is also a similar example. Nev-
ertheless, the figure Joker in The Dark Knight is an individual character that represents
the dark side of the protagonist Batman. They are lifelong rivals, like light and shadow,
contrasting the existence of each other.
3.4.3.6 Hero’s Departure
Based on Campbell (1973), hero’s departure is the first stage of hero’s journey. The hero was
born and grows up in the mundane world until he receives the call to the adventure. The
call to the adventure usually comes with a supernatural aid, which invites, encourages, or
pushes the hero to accept the call. The hero refuses to answer the call until some miserable
tragedies take place, which forces him to be separated from his family, leave the mundane
world, and start his journey in a magical world. As at the early stage of the journey, the
hero is too immature to fight against the evil, the mentor, or the wise old man, will appear
unexpectedly, guide him to cross the first threshold, and help him develop wisdom and
skills to face the rest of his own journey.
3.4.3.7 Hero’s Initiation
Hero’s initiation is the second stage of hero’s journey (Campbell, 1973). This is also the
main content of the story—the confrontation in modern screenwriting (Field, 1984). The
hero fights against monsters and villains on his journey to the treasure, the ultimate boon
or the magical elixir. This part of journey is called the road of trials (hero’s trials). The
further he goes the more dangerous situations he faces. The most difficult challenges would
usually be encountering his deepest fear or darkest evil, and also fighting against his
dearest brother or friend. Although eventually he will win, the hero will get seriously
injured and almost died. The wounded hero resurrects from the fire and water and gains
the great power as a process of transcendence. This procedure is called hero’s rebirth. With
the help of his surprising ally or amazing miracle, the hero is able to escape and bring the
ultimate boon or magical elixir back to the people who are still suffering in the mundane
world.
3.4.3.8 Hero’s Return
Hero’s return is the last stage of hero’s journey. The ultimate goal of a hero is to bring
the boon or the elixir to save the people. However, on the way he goes back to mundane
world, there is the final test waiting for him. Only if he goes across the final threshold,
he could eventually return home and accomplish his task. A huge price to achieve this
goal must be taken, so the hero would give everything, even sacrifice himself for the life
of others. After fierce physical and mental fights, the hero eventually fulfills his goal and
becomes the master of the two worlds: the magical world and the mundane world. And
all the people in the mundane world broadly benefit from the ultimate boon or magical
elixir brought back by the hero.
Alternative movies for this category are Braveheart (Gibson, 1995), V for Vendetta (McTeigue,
2005), the trilogy of The Matrix (Wachowski & Wachowski, 1999; 2003a;b), and others (see
Table 3.1 on page 51). Taking Braveheart for example, the three general stages of the hero’s
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journey are clearly manifested in this story of the Scottish hero—William Wallace. The
symbols are visually embodied: the huge sword he uses represents as a token for his ex-
traordinary fate and power; he was physically and mentally devastated and almost died in
the battlefield; he rises from the death by passing through burning fire; the magic escape
by jumping off from the top of the castle into the water, and the final word “freedom” as
the ultimate boon that is brought to people. V for Vendetta and the trilogy of The Ma-
trix also demonstrate a complete path of the hero’s journey. Different from these ’bright’
heroes, the movie The Wrestler represents a tragedy of a ’dark’ hero. A reversed hero’s
journey for an old wrestler, who cannot sustain the frustration in the mundane world and
decides to go back to his throne in the magical world.
3.4.4 Summary
In this thesis, we consider the triangulation approach as the main theoretical framework.
As we pointed out in literature review, psychoanalysis methodologies are fruitful
resources for emotion research, but are often ignored by the mainstream psychology. In
this section we demonstrated a complete procedure for analyzing media content based on
archetypal symbolism. Taking into account using this media content as affective stimuli
in psychological experiments, this new categorization process functions as the first step
in the triangulation approach. In the following chapters, we use this analysis method to
build new collections of affective stimuli, and apply the other two indicators of the tri-
angulation for exploring the emotions in archetypal media content. Since archetypes are
often manifested in narratives, this analysis method has shown potential values for not
only psychological research but also for designing media content.
3.5 implications for research and design
As we outlined in Section 1.3.2, the first research question has been answered: How to an-
alyze media content based on archetypal symbolism? We have constructed a theoretical frame-
work of research, and demonstrate a new categorization process for affective stimuli by
analyzing the symbolic meaning of the media content. Next step is to investigate the emo-
tions in these archetypal media content. As we illustrated in Figure 3.1, our research relies
on a triangulation approach. In this framework, two different sets of emotion measures are
adopted: self-reports and physiological signals. Physiological signals are considered as a
neutral measure that is not bounded with any pre-defined emotion models. However, self-
report methods are often developed complying with emotion models, such as the discrete
model and the dimensional model.
Some previous studies demonstrate how to label or tag the emotional qualities in af-
fective stimuli (e.g. Malandrakis et al., 2011; Soleymani et al., 2012a). While selecting an
appropriate model for self-reports, we have to notice that the emotion paradox has not
been solved, and the state of the art in psychology has still yet to confirm if emotions
are natural kinds. The dimensional model would probably be a more feasible choice due
to the fact that it gives more statistical power than discrete emotion model. Nevertheless,
since it is still unclear if the emotions in archetypal media content can be retrieved through
self-reports, physiological signals serve as an indirect indicator that provides neutral evi-
dence for justifying theoretical hypotheses. By comparing the results from both measures,
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it might create a new path for solving the emotion paradox. A more curious hypothesis
worth verifying is that: do archetypal media content induce emotions at an unconscious
level? Since we adopt Jung’s theory to analyze media content, it is reasonable to assume
that these movie clips to some extent could induce emotional reactions in people’s uncon-
scious. Since our triangulation research method does not solely relies on self-reports, it
creates more space for discussion on this unknown phenomenon.
In the field of design, how design content makes meaning has always been an intriguing
topic. The impact of social and cultural phenomena toward symbolic meaning of design
content has been profoundly discussed (Krippendorff, 1989; Krippendorff & Butter, 1984).
As Jung proposed, archetypal symbolism is a discipline that intends to explore a univer-
sal pattern of meaning-making that goes beyond society and culture. Since archetypes are
manifested in a narrative form, applying archetypal symbolism to analyzing media con-
tent seems to be a promising fit. In the context of media design, archetypal symbolism
provides a universal structure for constructing narratives and also a reference for forming
characters in stories (Campbell, 1973; Voytilla & Vogler, 1999; Vogler, 2007). Relevant appli-
cations are considerably broad, such as consumer studies (Caldwell et al., 2010). Connect-
ing archetypal content and emotional responses is a new direction that aims at exploring
the emotional feeling toward individual elements in this universal pattern of narratives.
We have demonstrated a complete meaning analysis and the editing process for affective
stimuli. This would benefit research on emotional experiences toward the content in dif-
ferent forms of media, and also expand our knowledge about how to design emotionally-
rich media content.
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Part II
E X P L O R AT I O N S

4E M O T I O N S I N A R C H E T Y PA L P I C T U R E S A N D S O U N D S
4.1 introduction
Emotion has been intensively discussed in the field of psychology. However, the main-
stream of psychological studies mostly focuses on explicit emotions, e.g. anger, fear, joy,
disgust, and sadness. These types of emotions are consciously recognizable and can be
considered utilitarian in the sense of facilitating our adaptation to events that have im-
portant consequences for our wellbeing (Scherer, 2005a). As we pointed out in Chapter
2, contemporary theories of emotion mostly take a functional viewpoint (including bio-
logical and social functions), but other aspects of emotions remain unresearched. Some
emotions are relatively implicit, ambiguous, and not specifically for utilitarian purposes.
These non-utilitarian emotions seem to be ignored in the mainstream psychology, but still
play important roles in our daily lives, e.g. emotions in media content. It appears that
such emotions are more delicate and difficult to describe. To enrich the diversity of affec-
tive content, we attempt to explore new affective content of emotions that emerge without
utilitarian reasons.
As pointed out in Chapter 3, archetypal media content is a new category of affective
content that is not yet studied by the contemporary psychology. It draws the question that
whether archetypal content could elicit emotions that are different from explicit emotions.
To initiate this undertaking, we began our exploration with the Self archetype. Based on
the theory of archetypes, the Self archetypes is the central part of one’s mind in the col-
lective unconscious, signifying the unification of consciousness and unconsciousness in
a person, and representing the psyche as a whole (Jung, 1964). In ancient cultures, the
archetype of the Self was often manifested in visual images and verbal sounds. As the first
exploration in this direction, we utilized the archetypal pictures and sounds of the Self
as a new class of affective stimuli, and applied an experimental approach to investigate
its corresponding emotional responses. At the meantime, we also intend to explore if it
is feasible to include physiological measures into this research direction. Since the central
idea of Jung’s theory address largely on the unconscious, we have to take into account the
possibility that archetypal media content might elicit unconscious emotion.
Therefore, an experiment was set up in a laboratory setting. We took the Triangulation
approach (see Section 3.2)
The self-report questionnaires and the heart rate measurement were applied in this study
for measuring emotional responses from ’the mind’ and ’the body’ (see Chapter 2 for
reviewing measurements of emotion). In addition to the archetypal pictures and sounds,
This chapter is (partly) based on:
Chang, H.-M., Ivonin, L., Chen, W., & Rauterberg, M. (2013). Feeling something without knowing why: Mea-
suring emotions toward archetypal content. In M. Mancas, N. d’ Alessandro, X. Siebert, B. Gosselin, C. Valder-
rama, & T. Dutoit (Eds.), Intelligent Technologies for Interactive Entertainment–INTETAIN 2013 (LNICST Vol.
124) (pp. 22–31). Cham, Switzerland: Springer.
Ivonin, L., Chang, H.-M., Chen, W., & Rauterberg, M. (2013). Unconscious emotions: Quantifying and logging
something we are not aware of. Personal and Ubiquitous Computing, 17(4), 663–673.
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existing stimuli of explicit emotions were included as a benchmark for comparison. This
experiment should help clarify (1) if the emotion induced by archetypal content is different
from explicit emotions, and test (2) if this difference can also be observed in the data of
heart rate.
4.2 visual and auditory affective stimuli
There are many ways to elicit specific emotions under laboratory settings, e.g. hypno-
sis, imagery, and presenting affective stimuli (Gross & Levenson, 1995). Among these ap-
proaches, presenting affective stimuli is often used for its simplicity and reliability. Unlike
the approaches involving confederate interaction procedures, this method may not provide
psychological responses of high intensity but it ensures high degree of standardization
(Rottenberg et al., 2007). As a benchmark for exploring new content, we look for reliable
resources that provide affective stimuli with well documented results.
4.2.1 Affective Pictures and Sounds
Bradley and Lang developed the International Affective Picture System (IAPS) (Lang et al.,
2008), and the International Affective Digital Sound System (IADS) (Bradley & Lang,
2007a), which are two of the broadly-used databases to investigate the correlation between
subjects’ self-reported emotions and the presented affective stimuli. IAPS and IADS are
being developed to provide dimensional ratings of emotions for a large set of emotionally-
evocative, internationally-accessible stimuli that include content across a wide range of
semantic categories. Some other studies contribute to find the mapping of stimuli and
induced emotions as well (Schmidt & Stock, 2009; Dan-Glauser & Scherer, 2011; van der
Zwaag et al., 2011). In this study, we apply IAPS and IADS for the following reasons.
First, the databases broadly cover the affective space and have relatively complete contents
including pictures and sound clips than other databases. Second, detailed results of the
initiators’ experiment are provided, which are references for comparison. Finally, several
studies utilizing these databases have shown their validity in different regions, including
North America, Spain, and Brazil (Lang et al., 2005; Redondo et al., 2008; Ribeiro et al.,
2005; 2007).
Auditory contents are another kind of stimuli to evoke emotions. There are considerable
numbers of research that discuss how auditory contents influence human’s psychological
status and induce emotions (Kim & André, 2008; Kreutz et al., 2008; Thompson, 2008; Tan,
2010; Juslin & Sloboda, 2011). Using the same dimensional model as in IAPS, IADS can
serve as the basic standard for mapping of sounds and emotions. All the items from the
databases can be generally categorized into four groups, which are: Positive-Arousing (PA),
Positive-Relaxing (PR), Neutral (NT), and Negative (NG) (Ribeiro et al., 2007). In general,
each group of pictures and sounds consists of specific contents (Bradley & Lang, 2007a;
Lang et al., 2005). PA pictures include erotic couples, adventure, sports, and food. PR pic-
tures include babies and nature. Neutral pictures include neutral objects and mushrooms.
Negative pictures include human threats, animal threats, accident, disgust, illness, and
grief. PA sounds include erotic, gamble, adventure, cheering crowds, and baby laughing.
PR sounds include nature, rain, water, and classical music. Neutral sounds include neutral
60
4.2 visual and auditory affective stimuli
objects and daily behaviors. Negative sounds include screams, crying, accidents, disgust,
animal threats, and human threats.
4.2.2 Archetypal Pictures and Sounds
Researchers have done numbers of studies on explicit emotions using pictures and sounds.
Most of the pictures and sounds of explicit emotions contain extreme content that can be
directly linked to high-intensity emotions. For example, the picture of a burned victim
reminds participants about pain, hurt, or death; a baby’s laughter induces happy feelings;
weather forecasts induce boredom. These emotions are connected with survival values
and therefore it is natural for human beings to reason the relationship between the stimuli
and the induced emotions. In addition to these explicit emotions, some trivial, complex
emotions that are not related to survival values have not yet been well studied in empirical
studies, e.g. aesthetic emotion (Scherer, 2005a). According to Jung’s theory, archetypal
content are pictures, sounds and other media content that contains primordial symbols of
nature, human and mythical beings (Ronnberg & Martin, 2010). These pictures and sounds
of ancient cultures do not directly link to the knowledge that is known in modern people’s
daily lives, but contain archetypal meanings in human unconscious minds (Rosen et al.,
1991; Huston et al., 1999). For example, modern people consider white birds (e.g. doves) as
a symbol of ’peace’, but its archetypal meaning is actually ’spirit’ (see Chapter 3 for more
descriptions about the theory of archetypes and archetypal symbolism).
Archetypes have been found to be represented as ancient motifs and predispositions to
patterns of behavior that manifest symbolically as archetypal images in dreams, art, or
other cultural forms (Jung, 1964). Jung identified various archetypes from his diagnoses of
mental disorder in his patients by asking them to verbalize or visualize their dreams (Jung,
1959). He also tried to translate his own emotions into images while he was ‘diving’ into
his unconsciousness, or rather to find the images that were concealed in his emotions (Jung,
1963). The Sanskrit word Mandala means ‘circle’, which is the Indian term for the circles
drawn in religious rituals (Jung, 1959). Mandala represents a structural model of the orga-
nization of the universe in the form of the cosmic mountain, where as its strongly marked
center stands for a cosmic post determining a center of the mythical world (Kazmierczak,
1990). Jung (1964) considered mandala as a representation of the archetype of the Self. The
essential form of mandala is composed of a circle with a square or a cross in the mid-
dle (see Figure 4.1), as a round canvas with a center point that allows painters to fill any
symbols and colors in symmetry (Kazmierczak, 1990). Traditional Tibetan mandala usually
contains several layers of concentric circles. The square between the inner circle and the
outer circle represents a courtyard with four gates, signifying sacred seclusion and concen-
tration (Jung, 1959). Each layer represents different levels of achievement of the maker’s
mind, whereas the center of these circles is the final stage, the Great Bliss, becoming an
empty, immutable form, or pure essence (Crossman & Barou, 2004).
Mandala is a typical example of the universal symbolic content that exists across cul-
ture and time, manifesting in various cultural forms such as the Celtic cross, the halo, the
aureole, and rose windows. Moreover, mandala is also considered as a telematics design
of the cosmos and consciousness, and represents high-level spirituality of humans (Huh,
2010). Jung (1964) claimed that mandala drawings, whether spontaneous or not, can help
enable psychological research to make a closer investigation into its function and mean-
ing. Therefore, some contemporary psychotherapists use mandala drawing as a basic tool
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(a) (b) (c)
Figure 4.1: Examples of mandala in different cultures: (a) the basic form of mandala (Kazmierczak,
1990); (b) Tibetan Buddhist thangka painting in 19th century (Wikipedia, 2012c); (c) rose
windows in churches of the gothic architectural style (Wikipedia, 2012d).
for self-awareness, self-expression, conflict resolution, and healing (Slegelis, 1987; Curry
& Kasser, 2005; Kim et al., 2009). Recent studies have discovered that mandala could be a
promising tool for non-verbal emotional communication (DeLue, 1999; Cox & Cohen, 2000;
Henderson et al., 2007; Elkis-Abuhoff et al., 2009; Schrade et al., 2011). For patients with
post-traumatic stress disorder (PTSD), therapists can diagnose patients’ emotional statuses
through the mandalas drawn by them while these patients are not willing or not able to dis-
cuss sensitive information regarding childhood abuse (Cox & Cohen, 2000). Furthermore,
in another study of breast cancer patients, mandala drawings, as a non-invasive assessment
tool, allowed the physician to extract valuable information that may have been otherwise
blocked by conscious processes (Elkis-Abuhoff et al., 2009). Inheriting the ideas of Jung,
the Archive for Research in Archetypal Symbolism (ARAS)1 was established (Gronning
et al., 2007). ARAS is a pictorial and written archive of mythological, ritualistic, and sym-
bolic pictures from all over the world and from all epochs of human history. As the first
exploratory study, we selected archetypal pictures that resembled mandala from ARAS.
The work of Bush (1988) applied Mandala and Music Imagery into psychotherapy, which
inspired us thinking of applying audio forms of universal symbolic contents into our en-
tertainment systems, such as natural sound and aboriginal music. However, very few re-
sources can be found. However, based on Jung’s theory, Solfeggio Frequencies (Wikipedia,
2012a) and ‘Om’ (Wikipedia, 2012b) would be the closest to what we considered as archety-
pal sounds. Solfeggio frequencies are a set of six tones that were used centuries ago in
Gregorian chants and Indian Sanskrit chants (i.e. ‘Om’.) These chants contained special
tones that were believed to impart spiritual blessings during religious ceremonies. Solfeg-
gio frequencies introduce the common fundamental sound that can be found in Western
Christianity, Eastern Indian religions, and aboriginal music in different countries. Because
of its universality, we therefore considered Solfeggio frequencies as archetypal sounds. As
mentioned, ‘Om’ is a typical kind of Solfeggio frequencies. ‘Om’ or ‘Aum’ is a sacred sylla-
ble in Indian religions (Wikipedia, 2012b). “Here the sound A represents waking conscious-
ness, U dream consciousness, M deep sleep” (Campbell, 1973, p. 247). Putting altogether,
this syllable represents an endless cycle, reflecting the absolute reality without beginning
or the end and embracing all that exists (Maheshwarananda, 2004).
1 ARAS website can be found at: http://aras.org/index.aspx
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4.3.1 Materials
IAPS and IADS contain huge amounts of visual and audio stimuli, including 1194 pictures
and 167 sound clips. To reduce the amount of materials for our experiment and also keep
the validity of the content of the two databases, we select six stimuli for each category
carefully regarding three following principles. First, four featured categories in the affec-
tive space of IAPS and IADS had to remain, they are Positive and Arousal (PA), Positive
and Relax (PR), Neutral (NT), and Negative (NG) (see Table 4.1 on page 64). Second, the
selected stimuli of each category should refer to the feature of the database contents. For
example, the PA picture category mainly consisted of pictures about erotic couple, adven-
ture, sports, and food. Thus, the selected stimuli in PA picture category for our experiment
should contain all these contents as well. Last, stimuli that can better represent the cate-
gory should be selected first. For example, for PA category, the most positive and arousing
content should be included first.
The same criteria were used to select the materials for the fifth category archetypal
content (AR), with the main difference that the distribution of archetypal content in the
affective space is not defined yet. To sum up, there were two kinds of media, which were
pictures and sound clips; each media contained five categories, which were mentioned
above as PA, PR, NT, NG, and AR; each category comprised of 6 stimuli. In total, 30
pictures and 30 sound clips were selected and included as experimental materials in our
experiment.
4.3.2 Participants
Thirty-six healthy subjects, including 17 males and 19 females, participated in our experi-
ment. Most of the participants were students and researchers associated with Eindhoven
University of Technology. The participants had diverse nationalities: 17 from Asia (China,
India, Indonesia, and Taiwan), eight from Europe (Belgium, the Netherlands, Russia, Spain,
and Ukraine), eight from the Middle East (Turkey and United Arab Emirates), and three
from South America (Colombia and Mexico). The mean age is 26.8 years (Std. Devia-
tion=6.06). The participants provided informed consent prior to the start of the experiment
and were financially compensated for their time.
4.3.3 Procedure
The experiment followed a within-subjects design. The participants executed our experi-
ment separately, and all of them follow the same procedure to watch and listen to all the
affective stimuli that are prepared for this experiment. The experiment started with a short
introduction to the participant. Next, the participant was seated in front of a monitor for
displaying visual stimuli and two speakers for playing audio stimuli. The electrodes for
the electrocardiogram (ECG) recording were placed. The ECG was taken with four Ag/AgCl
electrodes with gel placed on left and right arms (close to shoulders), and left and right
sides of a belly. The electrode placed on the right side of the belly served as a reference. The
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Media Category Content Stimuli (Code Name/Source) Source
Picture
Positive–
Arousing
Erotic couples,
Adventure,
Sports, Food
EroticCouple (4652, 4668),
Sailing (8080), Bungee (8179),
RollerCoaster (8490), Cupcakes
(7405)
IAPS
Positive–
Relaxing
Infants, Nature Butterfly (1605), Rabit (1610),
Baby (2060), NeutBaby (2260),
Nature (5760), Clouds (5891)
IAPS
Neutral Neutral objects,
Mushrooms
Mushroom (5530), RollinPin
(7000), HairDrier (7050), Book
(7090), Lamp (7175), Cabinet
(7705)
IAPS
Negative Animal threats,
Accident,
Disgust, Illness,
Grief
BurnVictim (3053), BabyTumor
(3170), AimedGun (6230), Attack
(6350), Vomit (9321), DeadMan
(9412)
IAPS
Archetypal Mandala Mandala(3Hc.041, 3Pa.208,
5Ef.007, 7Ao.014), Mandala
(Jung, 1964), the Wheel of Life
(Wikipedia, 2011)
ARAS
Sound
Positive–
Arousing
Erotic, Gamble,
Adventure,
Cheering
Crowds, Baby
laughing
Baby (110),EroticFem1 (201),
EroticCouple2 (215),
SportsCrowd (352),
RollerCoaster (360), Casino2
(367)
IADS
Positive–
Relaxing
Nature, Rain,
Classical Music
Seagull (150), Robin (151), Brook
(172), Giggling (230), CorkPour
(726), Beethoven (810)
IADS
Neutral Neutral objects
or behaviors
CountryNight (171), Yawn (262),
Lawnmower (376), Rain1 (377),
Clock (708), BrushTeeth (720)
IADS
Negative Screams,
Accidents,
Disgust, Animal
Threats,
Bees (115),Vomit (255), BabiesCry
(260), Femscream3 (277), Victim
(286), CarWreck (424)
IADS
Archetypal Om and Soffegio
frequencies
SF396Hz, SF417Hz, SF528Hz,
SF639 Hz, SF741 Hz (Welch,
2011), Om (ONEMIND4U, 2006)
Others
Table 4.1: An overview of the affective pictures and sounds used in our experiment.
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signal was recorded at 1024 Hz using an amplifier included in ASA-Lab and Advanced
Source Analysis.
The participant was then asked to fill in demographic questionnaires while the host was
checking the connection of the sensors. The experiment was built with a web-based system
and all the experimental data were stored online in the database for further analysis. Before
the real experiment started, each participant went through a tutorial to get familiar with
the controls and the interface. After introductions and making sure that the participant
was calm and ready for the experiment, two sessions were performed: a picture session
and a sound session. Once a session began, the screen or the speakers started to display
pictures or play sound clips one at a time in a random order. Each picture or sound clip
was exposed to the participant for six seconds. Then the stimulus was replaced with a
black screen and the interface paused for five seconds. The rating scales to self-report
emotional feelings were shown after the pause. Participants had unlimited time to report
their emotional feelings. Another five-second pause and a black screen appeared after the
self-report, which was meant to let participants calm down and recover from the previously
induced emotion. Then the next picture or sound clip was shown or played. All of the 34
participants went through the whole procedure individually.
4.3.4 Self-Reports
Introspection toward psychological states is usually done through self-report instrument,
such as questionnaires and interviews. When using stimuli presentation techniques in lab-
oratories, researchers often apply Self-Assessment Manikin (SAM) as an instrument for
measuring introspection toward emotional feelings (Bradley & Lang, 1994). SAM applies
an emotional model called the circumplex model, proposed by Russell (1980) and Bar-
rett (2011). This model is founded based on the assumption that emotion is continuous,
not discrete entities (see more in Models of Emotion). The idea is to decompose emotion
to a simpler representation with a small number of meaningful dimensions. The most
common variation of the dimensional model involves ‘unpleasant-pleasant’ (valence) and
‘activation-deactivation’ (arousal) (Lang, 1984). Mehrabia (1980) further proposes to include
a third, less strongly-related dimension ‘in control – dominated’ (dominance) to distin-
guish different emotions that are plotted almost in the same position in the two-dimension
affective space, e.g. anger and fear. Consequently, SAM adopts the above three dimensions
and further utilize pictorial figures to replace semantic scales in order to avoid language
dependence (see Figure 4.2). By giving a score from one to nine for each of the three dimen-
sions—valence, arousal, and dominance, emotions can be plotted into a three-dimension
affective space.
It is claimed that these three dimensions are capable of representing most of human emo-
tions that are commonly known. Since this model is more flexible and easy to understand,
it is widely used in many application domains (e.g. Mandryk & Atkins, 2007; Tkalcic et al.,
2011; Villon & Lisetti, 2007). For calculation, the scale of all the three ratings is ranging
from -4 to 4. We presented all of the selective stimuli to each participant and collect their
affective ratings for each stimulus.
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Figure 4.2: Self-Assessment Manikin (SAM) encompasses three dimensions listing from top to bot-
tom: Valence, Arousal, and Dominance (adapted from Bradley & Lang, 1994).
4.3.5 Physiological Measures
At the end of the experiment, two data files for every participant were obtained. The first
file was retrieved from the presentation system and contained information about the time
intervals of stimuli presentations. For every stimulus, the system stored the time when it
appeared and disappeared, as well as the time when the rating scales were presented to a
subject and the time when the subject submitted the ratings. The second file contained sig-
nals from the three ECG electrodes together with the timestamps of beginning and ending
of the recording. Normally the ECG signal was taken from electrodes that represent the lead
II of Einthoven’s triangle, but for some of the participants we had to use the lead I because
the signal from the electrode placed on the left side of the belly contained a strong noise.
Next, QRS complexes were identified in the ECG signals following the method described
in (Chesnokov et al., 2006).
Figure 4.3: The timeline of a stimulus presentation. A stimulus is presented at time_b, and then it
is removed at time_e. At time_r_b a participant is presented with the rating scales and
at time_r_e the participant submits the ratings.
The specifics of the stimuli presentation procedure is demonstrated in Figure 4.3. The
interval-1 is used to calculate average heart rate just before a stimulus is displayed; this
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heart rate, therefore, serves as a reference. During the interval-2, a stimulus is presented
and for this reason we expect changes in heart rate relative to the interval-1. The interval-3
includes both a stimulus demonstration and a pause with black screen. We expected that,
due to the latency of physiological signals, the changes in heart rate might not be visible
during the stimulus presentation. Thus, the interval-3 gives extra time to observe changes
in heart rate. Additionally we took into account the interval-4 to investigate if there is
a difference in heart rate during and after the presentation of a stimulus. The number
of heartbeats, time between the beats, and average heart rate per second were calculated
with our computer program for every interval mention above. In the statistical analysis the
type of media (i.e., picture or sound) and the category of stimuli (i.e., Archetypal, Positive
and Relaxing, Positive and Arousing, Neutral, and Negative) were treated as independent
within-subject variables, and the average heart rates for the interval-2, the interval-3, and
the interval-4 were treated as dependent variables.
4.4 results
After the experiment three types of heart rate analysis were performed. The first type of
analysis studied the values of heart rate that correspond to each category of the stimuli.
The second type of analysis examined the changes in heart rate during the stimuli demon-
strations with regard to the heart rate calculated for the reference intervals. The third type
of analysis aimed to investigate the classification of the emotional categories based on heart
rate.
4.4.1 SAM Ratings
The multivariate analysis of variance (the multivariate analysis of variance (MANOVA)) for
repeated measures is applied for the statistical analysis on self-reports data (i.e. SAM rat-
ings over valence, arousal, and dominance). It shows significant main effects on the vari-
able of media type (F (3, 33) =3.466, p = 0.027, Wilks’ Lambda) and category (F (12, 365.405)
=65.049, p<0.001, Wilks’ Lambda). There also exists significance on the interaction between
media type and category (F (12, 365.405) =4.259, p<0.001, Wilks’ Lambda). Next, we pro-
ceeded to look into the test of (univariate) repeated measures ANOVA! (ANOVA!) (Huynh-
Feldt) on the variable category, the three affective ratings all show significance: valence
(F(3.177, 111.185) =244., p<0.001), arousal (F (3.332, 116.607) =78.291, p<0.001), dominance
(F(2.418, 84.633) = 26.770, p<0.001).
We performed the tests of within-subject contrasts on affective ratings to see if the emo-
tions induced by archetypal category are different from other four categories of explicit
emotions (see Table 4.2 on page 68). Archetypal content was set as the reference category to
be compared. The tests on valence dimension between archetypal content (including both
pictures and sounds) and other four categories all show significance. Then we look into the
descriptive statistics. For both media (pictures and sounds), the rating of archetypal content
on valence was lower than positive-relaxing and positive-arousing categories, higher than
neutral and negative categories. The explained variance of positive-relaxing (h2=0.780) and
negative (h2=0.912) are remarkably high, whereas positive-arousing (h2=0.275) and neutral
(h2=0.103) are relatively low. Same tests are performed on arousal and dominance. Along
these two dimensions, the results only show significance among positive-arousing and
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negative categories. Then we looked into the descriptive statistics (see Table 4.2 on page
68). For both media (pictures and sounds), the arousal rating of archetypal category is
lower than positive-arousing and negative categories; the dominance rating of archetypal
category is lower than positive-arousing category, but higher than the negative category.
Figure 4.4: Plots for SAM ratings on affective pictures (the left panel) and sounds (the right panel).
Scatterplots of the ratings on valence and arousal (see Figure 4.4) provides a general
overview of archetypal content and plot the other four categories in affective space. It
needs to be noticed that the distribution of the archetypal category (both pictures and
sounds) in the affective space is very close to the neutral category. Moreover, the signif-
icance appears to be very weak (p = 0.049) and the explained variance is relatively low
(h2=0.103). Therefore, we performed an in-depth analysis specifically on the comparison
between the archetypal category and the neutral category. It still showed significant main
effects on the variable of media type (F (3, 34)=4.218, p = 0.012, Wilks’ Lambda) and the
interaction between media type and category (F(3, 34)=6.162, p=0.002, Wilks’ Lambda).
However, the significance on the variable category disappeared (F (3, 34)=1.946, p=0.141,
Wilks’ Lambda). In order to have a clear view of the difference between the archetypal
content and the neutral content, we proceeded to conduct the same test on different media
type (pictures and sounds) separately. The results can be found in Table 4.3.
Media Valence Arousal Dominance
Picture F(1,36) = 5.151
p = 0.029 *
F(1,36) = 5.820
p = 0.021 *
F(1,36) = 0.911
p = 0.346
Sounds F(1,36) = 1.321
p = 0.258
F(1,36) = 2.764
p = 1.05
F(1,36) = 7.040
p = 0.012 *
Table 4.3: Further comparison between Archetypal and Neutral categories.
For the media type of picture, it demonstrated significant effects on the valence dimen-
sion (F(1,36) = 5.151, p = 0.029) and the arousal dimension (F(1,36) = 5.820, p = 0.021 ).
For the other media type—sound, only the dominance value shows significance (F(1,36)
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= 7.040, p = 0.012 ). Bringing all the above analysis together, it can be argued that the
emotions induced by archetypal content are distinctive from most of the explicit emotions.
Although the differences between archetypal content and the neutral content are relatively
minor, they can still be differentiated if we compare them only with the same media type.
4.4.2 Heart Rate Measures
As the experiment followed a within-subject design and the stimuli for every participant
were presented in a random order, the effect of ECG baseline drift is leveraged. Therefore,
it is reasonable to make a comparison of average heart rates during the presentations of
different stimuli. Descriptive statistics for average heart rate and the changes in heart rate
during emotion elicitation for different intervals of time is presented in Table 4.4 on page
71.
The multivariate analysis of variance (MANOVA) for repeated measures is applied for the
statistical analysis on average heart rate. It shows significant main effects on the variable
of media type (F (3, 33) =3.567, p = 0.024, Wilks’ Lambda) and category (F (12, 24) = 2.947,
p=0.012, Wilks’ Lambda). There is no interaction between media type and category (F (12,
24) =1.084, p=0.415, Wilks’ Lambda). Next, we proceeded to look into the test of (univariate)
repeated measures ANOVA! (Huynh-Feldt) on the variable category, the averaged heart
rates in the three time periods all show significance: interval-2 (F(3.704, 129.653) =4.595.,
p=0.002), interval-3 (F (3.551, 124.275) =5.092, p=0.001), interval-4 (F(3.704, 129.626) = 4.349,
p=0.003).
At the next step of our analysis, the changes of heart rate during the presentation of
stimuli relative to the reference intervals were examined. For every stimulus, first, an av-
erage heart rate for the reference interval (interval-1) was calculated, and then the differ-
ences between the calculated value and the average heart rates at interval-2, interval-3, and
interval-4 were determined.
In the statistical analysis the type of stimuli (i.e., picture or sound) and the category
of stimuli (i.e., Archetypal, Positive and Relaxing, Positive and Arousing, Neutral, and
Negative) were treated as independent within-subject variables. The changes in heart rate
for interval-2, interval-3, and interval-4 were treated as dependent variables. MANOVA for
repeated measures is applied for the statistical analysis on average heart rate. It shows
significant main effects on the variable of media type (F (3, 33) =1.888, p = 0.151, Wilks’
Lambda) and category (F (12, 24) = 2.364, p=0.035, Wilks’ Lambda). There is no interaction
between media type and category (F (12, 24) =1.018, p=0.463, Wilks’ Lambda). Next, we
proceeded to look into the test of (univariate) repeated measures ANOVA! (Huynh-Feldt)
on the variable category, the changes of the heart rate in the first two time periods shows
significance: interval-2 (F(3.979, 129.252) =6.072., p<0.001), interval-3 (F (3.440, 120.406)
=3.421, p=0.015), but the changes of the heart rate after the stimulation (i.e. interval-4) does
not show significance: (F(3.394, 118.803) = 1.948, p=0.118). In order to graphically illustrate
the dynamic of changes in heart rate during the interval-3, which lasts 11 seconds, we
plotted two diagrams (Figure 4.5 and 4.6). In Figure 4.5, data series that correspond to
different types of media are presented. Changes in heart rate during the interval-3, which
are related to the categories of emotional stimuli, can be seen in Figure 4.6.
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Figure 4.5: Changes in heart rate (HR) from the baseline, which is defined by the interval-1, for
different types of media during the interval-3.
Figure 4.6: Changes in heart rate (HR) from the baseline, which is defined by the interval-1, for five
categories of stimuli during the interval-3.
4.4.3 Cultural Differences
In this study we had participants from various geographical locations (17 from Asia, 8
from Europe, 8 from the Middle East, and 3 from South America). One interesting ques-
tion is whether subjects from different cultural backgrounds would feel differently toward
the same stimuli. We perform a between-subject statistical analysis on emotional responses,
grouping the subjects by geographical continents. For self-reports, the SAM ratings do not
show significant effects over different continents (F(9, 73.163) = 1.840, p = 0.075 (Wilks’
Lambda)). As for ECG data, the between-subject comparison do not show significance
on cultural differences for the average heart rate (F(9, 73.163) = 1.459, p = 0.180 (Wilks’
Lambda)), as well as the changes of the heart rate: (F(9, 73.163) = 1.724, p = 0.448 (Wilks’
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Lambda)). Therefore, we reject the hypothesis that cultural background might affect peo-
ple’s emotional responses, even toward archetypal content.
4.4.4 Discriminant Analysis
As we have confirmed the significant main effects on the media type, we therefore fed the
SAM ratings for affective pictures and sounds separately into Linear Discriminant Analysis
(Linear Discriminant Analysis (LDA)), and obtained two predictive models. We present the
confusion matrices generated by LDA to evaluate how well the model can predict stimuli
of each category based on the data of the SAM scale. Only the cross-validated results are
reported. The predictive model derived from LDA on the data for affective pictures obtains
55.9% accuracy and the effect size is large (canonical correlation = 0.767). On the other
hand, the predictive model derived from LDA on the data for affective sounds obtains an
accuracy of 49.2% and the effect size is also large (canonical correlation = 0.767). Based on
the obtained confusion matrices (see Table 4.5 and Table 4.6), we can see that all the four
stimuli of explicit emotions can be easily recognized, which means that the selected stim-
uli are nicely chosen to be a benchmark. However, archetypal pictures are more likely to
be recognized as the neutral or positive relaxing pictures. Meanwhile, archetypal sounds
can be correctly recognized up to 30.1% accuracy. To summarize, although archetypal pic-
tures and sounds are significantly different from other four categories of stimuli of explicit
emotions, the predictive models seem still not robust enough for emotion recognition.
Confusion Matrix of the Self-Report Data for Pictures
Classified as ! AR PR PA NU NG
Archetypal 12.0 25.0 13.0 46.3 3.7
Positive-Relaxing 6.5 56.0 23.6 11.6 2.3
Positive-Arousing 6.5 14.4 61.6 6.9 10.6
Neutral 8.8 15.3 9.3 63.0 3.7
Negative 2.3 0.9 2.8 6.9 87.0
Canonical correlation = 0.767, Effect Size = Large, 55.9% of
cross-validated grouped cases correctly classified.
Table 4.5: The confusion matrix of the model obtained from LDA on the SAM ratings for the affec-
tive picture categories (in percentage), including Archetypal (AR), Positive-Relaxing (PR)
Positive-Arousing (PA), Neutral (NT), Negative (NG). Each row shows the probability of
which category the stimulus is classified. The values with underlined digits indicate the
accuracy each archetype can be correctly classified. The values with bold style indicate
the highest probability in each row.
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Confusion Matrix of the Self-Report Data for Sounds
Classified as ! AR PR PA NU NG
Archetypal 30.1 21.8 9.7 20.8 17.6
Positive-Relaxing 13.4 45.4 24.1 13.9 3.2
Positive-Arousing 3.2 16.2 56.5 12.0 12.0
Neutral 30.1 13.0 13.9 29.6 13.4
Negative 1.9 2.3 7.9 3.7 84.3
Canonical correlation = 0.678, Effect Size = Large, 49.2% of
cross-validated grouped cases correctly classified.
Table 4.6: The confusion matrix of the model obtained from LDA on the SAM ratings for the affec-
tive sound categories (in percentage), including Archetypal (AR), Positive-Relaxing (PR)
Positive-Arousing (PA), Neutral (NT), Negative (NG). Each row shows the probability of
which category the stimulus is classified. The values with underlined digits indicate the
accuracy each archetype can be correctly classified. The values with bold style indicate
the highest probability in each row.
Finally, a discriminant analysis was conducted to investigate if heart rate data can be
used to predict the categories of emotional stimuli. The changes of heart rate from the
baseline during the interval-3 were used as predictor variables. Significant mean differ-
ences were observed at seconds 4, 5, and 6 on the category of emotional stimuli. Although
the log determinants for different categories of stimuli were quite similar, Box’s M test
was significant (Box’s M value = 893.599, p< 0.001), which indicates that the assumption
of equality of covariance matrices was violated. However, taking into account the large
sample size (N = 2160), the results of Box’s M test can be neglected (Burns & Burns, 2008).
A combination of the discriminant functions revealed a significant relation (p = 0.019) be-
tween the predictor variables and the categories of emotional stimuli, and the classification
results showed that 23.5% of the original cases and 22.5% of cross-validated grouped cases
were correctly classified. Although these classification rates are not very high, they are still
above the chance level (20% in the case of five categories of stimuli).
4.5 discussion
The experimental results enabled us to draw several conclusions. According to the analysis
on self-report data, it is clear that archetypal stimuli (AR) are distinctive from most of
the stimuli of explicit emotions (e.g. Positive-Arousing, Positive-Relaxing, and Negative).
Although we can still differentiate archetypal and neutral categories, it appears that the
emotional responses to these two categories seemed to be very similar to each other. These
results address the limitation of the three dimensions in the dimensional model of emotion.
Since the SAM scale was designed focusing on the investigation of explicit emotions, it is
unclear if it is capable of representing emotions without utilitarian concerns. In fact, the
term “neutral” is ontologically ambiguous for a category of affective stimuli, in that those
emotions that cannot be well explained by the existent three dimensions might eventually
fall into this “neutral” category. For example, IAPS contains some stimuli of ‘abstract art’
that are also considered to be neutral (e.g. No.7192 in IAPS), as well as daily objects such
as a hair dryer (No.7050 in IAPS). Do people feel the same when looking at a picture
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of art painting and a hair dryer? If we admit that the emotions in these two scenarios
should be different, we should also acknowledge the limitation of the existent emotion
models for representing emotions without survival reasons or evolutionary values. In the
case of dimensional model, it seems that we need more dimensions in affective space for
representing non-utilitarian emotions.
Figure 4.7: The deceleration of heart rate for different types of media and categories of stimuli
during the interval-2.
For the analysis of the average heart rate during the demonstration of a stimulus and
for the analysis of the change in average heart rate during the stimulus presentation, the
statistical tests show a significant main effect of the category of the stimuli on heart rate.
As for the second question we drew at the beginning, the results of the analysis on the
heart rate data suggest that the emotion induced by archetypal content could be shown in
the heart rate pattern. However, it is necessary to note that for the change of the average
heart rate, the test was significant only for the interval-2 and the interval-3, while for the
average heart rate the test was significant for the interval-2, the interval-3, and the interval-
4. According to the previous research about the response of heart rate to emotional stimuli
(Palomba et al., 1997), the absence of the significant main effect of category during the
interval-4 can be explained by the fact that the largest change in heart rate happens during
the first two seconds of a stimulus presentation. Figure 4.7 illustrates the average heart rate
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changes measured on the interval-2 with a reference to the interval-1. It can be observed
that, independent of the media type and the category of stimuli, heart rate exhibits a
general decelerating response. This finding is in accordance with the previously reported
results (e.g. Winton et al., 1984; Palomba et al., 1997).
Moreover, deceleration of heart rate, which followed presentation of the archetypal stim-
uli to the participants, was different from deceleration of heart rate after demonstration of
other stimuli. It is obvious that even theoretically heart rate alone will not allow precise
classification of emotions because emotion is a multidimensional phenomenon, and heart
rate provides just one dimension. Our experimental results support this point of view with
the classification rate of 22.5% above the chance level, which is lower than in some studies
that focus on a fewer number of emotions and utilize various physiological signals in ad-
dition to heart rate (e.g. Kreibig et al., 2007). This result might be due to the fact that we
used a small number of affective stimuli in each category, so the robustness of the obtained
predictive model would be reduced. Moreover, pictures and sounds are relatively simple
comparing to other complex media forms such as movie clips. The subjects might be less
immersed by solely watching and listening to the stimuli presented for six seconds.
Nevertheless, this study reveals promising results as the first attempt in this direction.
The preliminary results suggest that the emotion elicited by archetypal content is different
from explicit emotions that are triggered by utilitarian reasons. More importantly, this phe-
nomenon is universal over people from different cultural background. Therefore, we pro-
ceed with this direction. The following studies would include more categories of archety-
pal content, and use a more complex, emotionally-rich media type in order to enhance
the effectiveness of emotion elicitation. Moreover, this study also confirms the validity of
using physiological signals to recognize emotions in media content. Other features of the
ECG signal could also be useful for measurement of emotions. Along with heart activities,
other physiological signals, such as galvanic skin response and respiration rate, should be
integrated for future studies. Additional physiological signals are important because even-
tually they might allow establishing one-to-one links between the profile of physiological
response patterns and emotional experiences across time (Cacioppo & Tassinary, 1990).
4.6 conclusion
Our research aims at exploring new affective content to enhance the richness of emotional
information that can be used for human-computer interaction. The above preliminary find-
ings demonstrated that archetypal symbolism could be a new resource for developing new
affective content for designing emotionally charged communication. Besides the archetype
of the Self, many other kinds of archetypal content is still available, e.g. hero and shadow.
Emotions that induced by these contents are still unknown. It would be a promising di-
rection to investigate the emotional qualities induced by archetypal content, and utilize
the findings to design a better media to communicate emotional experiences for various
applications.
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5.1 introduction
Emotion plays an important role in media experience, particularly for entertainment pur-
poses (Tan, 2008). Along with the advances of digital media technology, the emotional
experience delivered by media content becomes richer and more complex. Investigating
emotional experiences in media content becomes more challenging for psychologists due
to the fact that the media content is usually continuous and interrelated. Different from
traditional psychologists who intend to extract essential emotional qualities that human
beings might have, e.g. happy and anger, media psychologists embrace the complexity of
the emotions in media content and look into how mixed emotions emerge along with the
sequence of the media content (Wirth & Schramm, 2005). The interest in emotions induced
by media content was first revealed by Münsterberg (1916). As one of the pioneers in psy-
chological studies on films, he argued that the viewer does not experience the reality in
the theatre, but rather a mental perception of the fictional reality in films. The experience
of viewing films stimulates the mental structures of the mind by means of its structural
similarity to the mind itself. This research strand extended with the advances of media
technology, ranging from television (Zillmann, 1991) to various kinds of digital media in
modern times (Wirth & Schramm, 2005).
Traditional psychological studies tend to focus on specific emotional qualities, such as
joy and anger (Ekman, 1992). Researchers, especially basic emotion theorists, consider emo-
tions as a kind of discrete states that are hard-wired biologically, so that emotional expe-
rience is actually a process of staying or switching emotional states. These emotions are
usually termed as ’explicit emotions’ because they are universally recognized and usually
can be easily perceived and expressed. There are many ways of eliciting specific emotions
in subjects under a laboratory setting (Gross & Levenson, 1995). In our previous study
presented in Chapter 4, we have used affective pictures and sounds for emotion elicitation.
Comparing to pictures and sounds, film is a rather unique media type as it involves an in-
tegration of visual and auditory stimuli. Moreover, films encompass a series of narratives,
constructing a continuous stimulation process to the viewer. As for traditional approaches,
the transition of the emotional experience is critical to emotion recognition due to the fact
that the emotional qualities are mixed during the transitions. To reduce the complexity for
analysis, they tend to use affective stimuli filled with the same emotional quality (Rot-
tenberg et al., 2007). For example, in order to measure the emotion of anger, the subject
should be exposed to a film clip with offensive content throughout the course of the view-
This chapter is (partly) based on:
Chang, H.-M., Ivonin, L., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (2013). What do we feel
about archetypes: Self-reports and physiological signals. In Proceedings of 21st European Signal Processing
Conference-EUSIPCO2013 (Session Tu-L10) (pp. 1–5). Marrakech, Morocco: EURASIP Open Library.
Chang, H.-M., Ivonin, L., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (n.d.). From symbolic meanings to
emotions: A new strategy for selecting affective stimuli to discover unknown emotions. Psychological Reports.
Under review.
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ing experience. This approach is widely accepted in the field of experimental psychology
and Affective Computing. However, other psychologists hold different views toward emo-
tions. Rather than seeing emotions as static mental entities, recent years have seen growing
trends considering emotion as a continuous, dynamic mental process that should not be
limited in the view of discrete states (Barrett, 2011).
In media psychology, Zillmann (1983) pioneered the excitation-transfer theory by taking
into consideration the overlap between two sequential stimulus events. This is due to the
fact that physiological arousal induced by some events dissipates slowly, so that if two
arousing events happen within a certain amount of time from each other, the first event
might be misattributed and transferred to the second event (Anderson & Bushman, 2002).
He further points out that the residual excitation from one stimulus event will amplify
the excitatory response to the next stimulus event even if the emotional valence may vary
(i.e. from pleasant to unpleasant, or vice versa). In this regard, this effect is not limited to
a single emotion but could occur between different emotional qualities. Zillmann (1983)
believes that the transition of emotional experience is not merely a switch between two
different emotional states, but a cumulative phenomenon that emerges along with the
media content exposed to the viewer. This theory to some extent resonates with our daily
experience in viewing media content. Rather than seeing emotions as discrete entities,
emotional experience for viewing media content should be seen as a continuous, aggregate
and dynamic phenomenon emerging along with the storyline. Researchers also need to
take into account the temporal dimension and identify patterns of emotional experience
instead of momentary emotional states.
In our preliminary study reported in Chapter 4, we started with the experimental set-
tings of contemporary psychology using affective stimuli with the static media types (i.e.
six-seconds exposure of still pictures and sounds) to investigate whether subjects felt dif-
ferently about archetypal content of the ’Self’ archetype and existing affective stimuli of
explicit emotions. The initial evidence have revealed that archetypal content may induce
emotions that are not yet addressed by contemporary psychology; the distinction between
the emotional responses to archetypal content and other existing affective stimuli can be
differentiated by cardiovascular activities (i.e. ECG). Most importantly, this phenomenon is
valid among subjects from different cultural backgrounds, allowing us to assume that the
emotional responses to archetypal content are universally consistent.
Among all kinds of media types, movies are probably one of the most immersive kinds
for their combination of visual and auditory modalities (Gross & Levenson, 1995). They
also have a relatively high degree of ecological validity, meaning that their dynamic display
resembles real life scenarios. Another characteristic of film clips is the capability to elicit
intensive emotional responses that lead to activations in cognitive, experiential, central
physiological, peripheral physiological and behavioral systems (Rottenberg et al., 2007).
For the above reasons, we conducted a new study using the media type of movies in order
to investigate emotional experience when viewing archetypal audiovisual content.
5.2 triangulation research method
Traditionally, most researchers have considered introspective judgments about emotional
feelings to be fundamentally valid or correct (e.g. Osgood et al., 1975; Bradley & Lang,
2007a) because it is assumed that human beings are capable of conceptualizing their own
emotions in a universally recognized way. This approach has widely been used in psychol-
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ogy to develop various models of emotion, such as the discrete emotions (Ekman, 1992)
and dimensional model of emotion (Russell, 1980). These models have been broadly used
and proven to be reliable in empirical research. Thus, many researchers tend to employ
these existing models as the foundations of their research on emotions. In practice, most
researchers chose an existing model of emotion and selected affective stimuli on the basis
of this model. Next, researchers recruit subjects to report their emotions about these stimuli
by using self-report techniques (e.g. Bradley & Lang, 1994). Finally, the emotional qualities
of these stimuli can be confirmed if the statistical analysis demonstrates significance.
Although contemporary research on emotion largely relies on this approach, several
potential problems have to be noted. Firstly, the premise of this approach may lead to
so-called emotion paradox (Barrett, 2006b). People assume explicit emotions exist because
they can ’feel’ them as if they are ontologically-objective phenomena while there is insuf-
ficient evidence to prove these emotional qualities are biologically bound (Barrett, 2006a).
While it has been noted that many emotional qualities are difficult to express, applying
existing models as the basis for selecting stimuli may limit the coverage of collections in a
pre-defined range. Secondly, existing models are language-dependent and usually based
on self-reports; these models are by definition not suitable for research on unconscious
emotions (see Section 2.3 for review of models of emotion). Thirdly, traditional approaches
only reach ’face validity’ but cannot fulfill the requirement of ’construct validity’ (Dey,
1993; Kumar, 2010) because the pre-defined emotional qualities serve as the only indica-
tor in empirical research on emotion. This means that traditional approaches could only
test ’the accuracy of a measurement’ but are incapable of testing ’the degree to which a
measurement could reflect what it claims, or purports, to be measuring’.
As we proposed in Chapter 3, our research followed a triangulation paradigm (Moran-
Ellis, 2006) using mixed research methods (Johnson & Onwuegbuzie, 2004). We particularly
emphasize the importance of the content of the stimuli and analyze its symbolic meaning
qualitatively. To investigate the relationship between the content of the stimuli and the in-
duced emotions, self-reports and physiological signals are both included for quantitative
measurement of emotional responses. Physiological signal measurement serves as an indi-
rect indicator that reflects another important aspect of emotions and it is more effective for
investigating continuously-changing emotional experiences when viewing media content.
Rather than assuming introspective judgments about emotional feelings to be fundamen-
tally correct, this approach relies on the premise that self-reports and physiological signals
are complementary, and both reflect parts of the nature of emotion. The investigation on
emotions would benefit from comparison between the results from both measurements.
This approach is suitable for studying emotional experiences that are difficult to access by
introspection, e.g. unconscious emotions.
In the present study our primary goal was to empirically explore emotional responses
to various categories of archetypal movie clips. As we have described in the introduction,
our research do not apply the discrete emotion classification because it does not take into
account the continuity of emotional experience when viewing media content. While many
previous studies have strived to ’label’ emotional qualities coincide along with storylines
of movies, we intended to answer several fundamental questions as follows. Firstly, since
archetypal content is a new class of affective stimuli, it is yet to discover if emotional expe-
rience of viewing archetypal movie clips can be effectively reflected by introspections and
physiological signals. Secondly, it is necessary to investigate whether archetypal content
may induce unconscious emotion as Jung (1959) had claimed that archetypes were hidden
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in humans’ unconscious mind. An experiment was conducted in a laboratory setting using
the triangulation research method in order to answer the above research questions.
5.3 experiment
5.3.1 Archetypal Movie Clips
In Chapter 3 we developed a method for analyzing media content on the basis of archety-
pal symbolism. This method was developed according to the theory of archetypes (Jung,
1959) and has widely been used for movie analysis (e.g. Hauke & Alister, 2001). Rather than
analyzing perceptual qualities of the movies such as brightness and filming styles, archety-
pal symbolism specifically focuses on narratives of movies and their symbolic meaning
from a psychoanalytical perspective. We applied the method we described in Chapter 3 to
develop archetypal movie clips.
Eight categories of archetypal content were selected for this study, including anima, an-
imus, hero’s departure, hero’s initiation, hero’s return, mentor, mother and shadow. The
archetypes of anima, animus and shadow were chosen based on the work of Jung (1959;
1964). The archetypal content of the hero’s journey was derived from the work of Camp-
bell (1973). Hero’s journey represents the universal patterns of narratives in myths and
religions in various cultures, encompassing three main stages: departure, initiation, and
return. The archetype of mentor also comes from the research of Campbell and represents
a character that helps the hero to acquire knowledge and power. Mother is another es-
sential archetype that represents a superordinate personality of a maiden (Maloney, 2002),
which is also included in our experiment. Chapter 3 provided more detailed descriptions
about the symbolic meaning for each archetypes.
One short movie clip (approximately five minutes) for each category was edited from
commercial movies. The detailed description about the time periods edited from the movies
is showed in Table 5.1. All the eight movie clips were reviewed and approved by the exter-
nal experts from ARAS (see Chapter 3 for the editing procedure). Except archetypal movie
clips, five movie clips of explicit emotions were included to serve as a benchmark for
comparison of emotional responses in the same laboratory settings (see Table 5.2).
5.3.2 Emotion Recognition Technique
Together with emotion elicitation, the other essential issue is emotion recognition. Emo-
tional responses can be measured in at least three different manners: self-reports, physio-
logical reactivity, and behavioral acts (Lang, 1969). These techniques can generally be clas-
sified into subjective and objective techniques. Subjective techniques rely on self-reflection
about psychological states, such as questionnaires and interviews, whereas the objective
techniques are observational data from behaviors, including facial expressions, perfor-
mance on a task, gestures, body stance or physiological measurement. When using stimuli
presentation techniques in laboratories, researchers often apply Self-Assessment Manikin
(SAM) (Bradley & Lang, 1994) as a subjective technique, and physiological measurement as
the objective technique.
SAM is broadly used in research on emotions, and becomes a very common standard of
self-report technique for emotions. The dimensional model to represent human emotions
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Archetype Movie Length Start End
Anima
American Beauty
(Mendes, 1999)
5’10”
0:15:02 0:17:20
0:19:03 0:20:04
0:36:09 0:37:28
0:43:39 0:44:11
Animus
Black Swan
(Aronofsky, 2010)
5’29”
0:46:40 0:49:24
1:17:22 1:18:22
1:19:13 1:20:48
Hero’s
Departure
Braveheart (Gibson,
1995)
5’08”
0:04:50 0:06:18
0:09:05 0:10:02
0:13:17 0:16:00
Hero’s
Initiation
Braveheart (Gibson,
1995)
6’37”
0:36:11 0:37:00
0:38:10 0:39:05
0:39:22 0:41:43
0:47:21 0:49:01
0:49:58 0:50:50
Hero’s Return
Braveheart (Gibson,
1995)
5’12”
2:43:17 2:46:31
2:47:08 2:47:48
2:48:55 2:50:14
Mentor
The King’s Speech
(Hooper, 2010)
4’46”
0:25:40 0:27:55
0:35:00 0:36:01
0:37:14 0:38:44
Mother
All About My
Mother (Almodóvar,
1999)
5’08”
0:02:50 0:04:22
0:04:56 0:07:06
0:08:28 0:08:57
0:09:00 0:09:11
0:10:32 0:10:48
0:11:52 0:12:19
Shadow
Fight Club (Fincher,
1999)
5’04”
0:51:07 0:51:27
0:59:18 1:01:50
1:47:41 1:49:53
Table 5.1: The editing instructions of archetypal movie clips for the second study
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Emotion Movie Length Start End
Positive–Arousing
(Amusement)
Mr. Bean
(Davies, 1992)
5’11”
0:02:37 0:03:57
0:04:54 0:08:45
Positive–Calm
(Joy)
The Lion King
(Allers &
Minkoff, 1994)
5’13”
0:15:30 0:18:13
0:45:19 0:46:48
0:47:51 0:48:52
Neutral
Coral Sea
Dreaming
(Hannan, 2010)
5’06” 0:08:01 0:13:07
Negative–Arousing
(Fear)
The Silence of
Lamb (Demme,
1991)
5’05” 1:39:37 1:44:42
Negative–Calm
(Sadness)
Forrest Gump
(Zemeckis,
1994)
5’12” 1:02:21 1:07:31
Table 5.2: The editing instructions of explicit-emotion movie clips for the second study
is applied. By giving a score from one to nine for each of the three dimensions—valence,
arousal, and dominance, emotions can be plotted into a three-dimension affective space.
It is claimed that these three dimensions are capable of representing most of human emo-
tions that are commonly known. The other technique directly monitors bodily changes in
physiological states, which are driven by the autonomic nervous system (Kreibig, 2010),
including heart rate, skin conductance, skin temperature, respiration rate. Furthermore,
in the previous study we also found that heart rates can be used to identify visual and
audio stimuli of the archetype of Self (see Chapter 4). These two techniques are used to
reflect human emotions in two different ways: explicit and implicit. Although both tech-
niques have been well developed and are broadly used in experiments, the results of these
two techniques cannot be completely mapped. It is still unclear which technique reflects
the ground truth of human emotions. Therefore, it is reasonable to adopt both techniques
in order to have a more comprehensive understanding on emotions toward stimuli with
normed contents.
5.3.3 Physiological Signals
Electrocardiogram (ECG) is a measurement of the heart’s electrical activity conducted with
electrodes attached to the skin surface and recorded over a period of time. ECG was moni-
tored at 512 Hz and then cleaned with low-pass, high-pass, and notch filters. ECG contains
plenty of information about the cardiovascular activity, and in the psychophysiological
domain it is commonly used for the calculation of the heart rate (heart rate (HR)) and
heart rate variability (heart rate variability (HRV)). The heart rate is a simple measurement
that characterizes the heart’s activity in terms of the number of heart beats per minute
(Neuman, 2010). The HR was obtained from the ECG signal by identifying beats with an
algorithm provided in (Afonso et al., 1999) and computing the average heart rate over a
82
5.3 experiment
moving window of 10 seconds. We expected to see a relation between the psychological
states of the subjects and their HR because this measure had been widely applied in phys-
iological computing and, according to Kreibig (2010), the HR is the most often reported
cardiovascular measure in psychophysiological studies of emotion. Next, several HRV pa-
rameters from time and frequency domains were calculated based on the heart beats data
with an HRVAS software package (Ramshur, 2010). Time domain parameters included the
standard deviation of the beat to beat intervals (SDNN), the square root of the mean of
the sum of the squares of differences between adjacent beat to beat intervals (RMSSD),
and the standard deviation of differences between adjacent beat to beat intervals (SDSD)
(Malik et al., 1996). A pool of frequency domain parameters consisted of a total power, a
power in a very low frequency range (VLF, 0-0.04 Hz), a power in a low frequency range
(LF, 0.04-0.15 Hz), a power in a high frequency range (HF, 0.15-0.4 Hz), and a ratio of the
power in a low frequency range to the power in a high frequency range (LF/HF) (Malik
et al., 1996).
Skin conductance describes variations in the electrodermal activity of skin and is associ-
ated with processes of eccrine sweating, which are controlled by the sympathetic branch of
the autonomic nervous system (Figner & Murphy, 2010). According to Lang et al. (1993),
skin conductance is closely related to psychological processes and particularly to the level
of arousal. Skin conductance has tonic and phasic components. The tonic component re-
flects relatively slow changes in skin conductance over longer periods of time lasting from
tens of seconds to tens of minutes. Thus, it is indicative of a general level of arousal and
is known as the skin conductance level (skin conductance level (SCL)). A different per-
spective is given by the phasic component of skin conductance, which is called the skin
conductance response (skin conductance response (SCR)), because it reflects high frequency
variations of the conductance and is directly associated with observable stimuli (Figner &
Murphy, 2010). The skin conductance signal was recorded at 512 Hz. Although such a high
sampling rate is not imperative for measurement of the skin conductance signal, complex
analysis approaches and smoothing procedures can benefit from higher resolution data
(Figner & Murphy, 2010). The SCL was obtained from the raw skin conductance signal by
applying a low pass filter at 1 Hz. An additional high pass filter was set at 0.5 Hz for the
SCR.
Respiration is yet another physiological signal that has been often studied in psychophys-
iology (Fairclough & Venables, 2006). This signal is correlated with processes in the sympa-
thetic nervous system and is indicative of psychological states of individuals (Boiten, 1998).
The raw respiration signal was monitored at 512 Hz and treated with low pass and high
pass filters. Then, the respiration rate was obtained from the signal based on the guide-
lines provided by the manufacturer of the respiration sensor (TMSI BV). Afterwards, the
respiration rate was averaged with a moving window of 10 seconds.
Skin temperature (skin temperature (ST)) fluctuates due to localized variations in the
blood flow characterized by vascular resistance or arterial blood pressure that are in turn
modulated by the sympathetic nervous system (Kim et al., 2004). It has been previously
reported in literature (Ekman et al., 1983) that affective stimuli can cause variations in ST
of individuals. The ST signal was monitored at 512 Hz. However, the raw data was later
harmlessly resampled to 64 Hz because it is a slow changing signal. High frequency noise
was eliminated with a low pass filter of 10 Hz that was applied to the resampled signal.
Finally, the signal was smoothed with a moving window of 10 seconds.
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5.3.4 Participants
Twenty-five people were recruited for the experiment, consisting of 12 women and 13 men,
Most of them were graduate students. 11 participants were from Europe, 10 participants
were from Asia, 3 participants were from Middle East and one participant was from South
America. The average age for the women was 23.0 years (Standard deviation = 1.9) and for
the men 25.4 years (Standard deviation = 4.5).
5.3.5 Apparatus
The laboratory was equipped with a high definition projector that in a cinema like settings
projected the film clips on a white wall with dimensions 592 x 222 cm (see Figure 5.1).
The couch that accommodated participants during the study was situated at a viewing
distance of approximately 4 meters in front of the white wall. Additionally to the projector,
a computer screen and a mouse were located near the couch. After watching a film clip
subjects were required to use the mouse for providing a self-report about their feelings by
rating them against a number of scales, which were displayed on the screen. The proce-
dure of the experiment including presentation of the clips, collection of the feedback, and
time tracking was synchronized and automated with a website. Heart activities and skin
conductance of participants were monitored with Shimmer wearable wireless sensors that
streamed physiological data to a computer via Bluetooth connection (Burns et al., 2010).
The three-lead Shimmer electrocardiogram sensor was connected with four disposable pre-
gelled Ag/AgCl spot electrodes. Two of the electrodes were placed below the left and right
collarbones and the other two were attached to the left and right sides of the belly. The
electrode placed on the right side of the belly served as a reference. The same type of elec-
trodes was used to connect the Shimmer GSR sensor to thenar and hypothenar eminences
of the participant’s palm on a non-dominant hand for measurement of the skin conduc-
tance. A Refa amplifier from TMSI BV in combination with an inductive respiration belt
and a temperature sensor was used for the measurement of the respiration and skin tem-
perature. A respiration belt with an appropriate size was strapped around the participant’s
chest and the temperature sensor was fixed on the subject’s belly with a sticky tape.
5.3.6 Procedure
The experiment followed a within-subject and double-blind test design. Each participant
went through a session of the experiment individually, and each participant viewed all
thirteen film clips in a random order (see Figure 5.2). When a session started, the partic-
ipant was asked to sit on the couch in the laboratory and then asked to read and sign
the provided informed consent form. Next, the experimenter demonstrated the required
positioning of the physiological sensors on a body, assisted the participant to attach them,
and ensured that the sensors streamed signals of good quality. After placement of the sen-
sors the experimenter allowed a time interval of approximately five minutes to pass before
presentation of the first film clip. This interval was necessary for the electrode gel to soak
into the participant’s skin and thereby establish a stable electrical connection (Figner &
Murphy, 2010). Meanwhile, the experimenter explained the whole procedure to the partic-
ipant. The overview further clarified the procedure of the study explaining that several film
84
5.4 results
Figure 5.1: The spatial setting for the experiment.
clips would be played, and the participant’s physiological signals would be continuously
recorded during the film’s demonstration. However, the actual goal of the experiment re-
mained undisclosed and, for this reason, no information about the content of the clips was
given to the participant. Following the above instruction, the subject was asked to make
her comfortable on the couch and refrain from unnecessary movements during the session.
The light in the laboratory was dimmed so that the viewing experience became similar to
the one in a movie theater.
According to Piferi et al. (2000), a relaxing ’aquatic’ video could be used for establishing
the baseline. Thus, our experiment started with an example test playing the ’neutral’ clip
– Coral Sea Dreaming: Awaken (Hannan, 2010) – to help the participant reach a between-
subject baseline. A 40-second video of breathing guidance was shown before each exper-
imental movie clip. The purpose was to avoid excitation-transfer effect via removing the
residual emotional feelings induced by the previous stimulus. The participant was asked
to follow the breathing pattern (14 breaths per minute) in order to reach a within-subject
baseline (Bloch et al., 1991). The experimental movie clips were shown in random order.
After viewing a movie clip, the participant provided an introspective self-report by using
computer-based SAM scales. As soon as the participant submitted the self-report for the
last film clip, the light in the room was turned on and the experimenter helped the sub-
ject with detaching the physiological sensors from her body. Finally, the participant was
debriefed and reimbursed.
5.4 results
5.4.1 Self-Reports
The experimental data are organized in three datasets for comparison: the explicit emotion,
the archetypal, and the unified dataset (i.e. combining archetypal and the explicit emotion
stimuli). We started with the data collected by self-report technique. Since our experiment
follows a within-subject design, an appropriate statistical test for this type of design would
be MANOVA for repeated measures (O’Brien & Kaiser, 1985). The self-report data (i.e. the
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Figure 5.2: The procedure of the experiment. The ’Preparation’ stage includes filling in the informed
consent form, attaching physiological sensors, and an introduction.
SAM ratings) are comprised of three values: valence, arousal, and dominance. MANOVA for
repeated measurements shows a significant main effect of the explicit emotion datasets on
the score of SAM [F(12, 248.992) = 15.196, p < 0.001 (Wilks’ Lambda)]. So do the archetypal
dataset [F(21, 477.212) = 8.400, p < 0.001 (Wilks’ Lambda)], and the unified dataset [F(36,
845.747) = 11.501, p < 0.001 (Wilks’ Lambda)]. Next, we proceeded to look into the test of
(univariate) repeated measures ANOVA! (Huynh-Feldt) on the variable category, the three
affective ratings all show significance: valence (F(10.514, 252.336) = 23.348, p<0.001, h2=
0.493), arousal (F (9.968, 239.242) = 14.898, p<0.001, h2= 0.383), dominance (F(8.866, 212.796)
= 10.807, p < 0.001, h2= 0.310).
5.4.2 Physiological Signals
As stated in the introduction, one of the motivations for this study was the question
whether the patterns of physiological responses to various archetypal experiences are dif-
ferent and, furthermore, if the difference is statistically significant. We were also interested
how physiological activations modulated by the explicit emotions of the participants are
different comparing to their responses elicited by the archetypal stimuli. A number of
statistical tests had to be conducted in order to answer these questions.
Each subject watched all the film clips that formed our sets of stimuli for the explicit
emotions and the archetypal experiences. Thus, the study had repeated-measures design
where physiological measurements were made on the same individual under changing ex-
perimental conditions. Similar to the analysis on the self-report data, MANOVA for repeated
measures was applied for analyzing physiological data. However, certain assumptions of
this test were violated for some of the physiological signals’ features in our study. Namely
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MANOVA does not allow inclusion of time-varying covariates in the model and an unequal
number of repeated observations per an experimental condition. The former requirement
could not be fulfilled because the physiological baselines that were introduced to the sta-
tistical model as covariates consisted of multiple data points. Although this assumption
could easily be satisfied by transforming a number of data points into a single feature, we
preferred to preserve the richness of our dataset and refrained from, for instance, averag-
ing the baseline record. The latter prerequisite of MANOVA demands an equal number of
repeated measurements per experimental condition. It could not be met due to the fact
that the film clips presented during the experiment had slightly different length and, con-
sequently, the size of vectors with physiological data varied. While all the clips lasted for
approximately 5 minutes, there was a considerable difference between some of the stimuli.
The shortest film clip had duration of 4 minutes and 46 seconds whereas the longest one
was 6 minutes and 35 seconds.
The limitations of MANOVA can be overcome if the statistical analysis is performed with
linear mixed models (Linear Mixed Model (LMM)). LMMs are parametrical statistical models
for clustered, longitudinal or repeated–measures data that characterize the relationships
between continues dependent variables and predictor factors (West et al., 2006). LLMs have
another advantage over MANOVA—they allow participants with missing data points to be
included in the analysis. In contrast, MANOVA drops the entire dataset of a subject even if
just one data point is absent. A software implementation of statistical procedures included
in SPSS Version 19 (SPSS, Inc.) was utilized to answer the research questions pointed
out earlier. Physiological responses of the subjects were treated as dependent variables
(continuous responses), the film clips represented fixed variables and the physiological
baselines measured during the presentation of the video with a breathing pattern before
each stimulus were used as covariates. The LMMs main effect tests whether the patterns
of the participants’ physiological responses are different between various stimuli. The HRV
features were analyzed with MANOVA as they met the requirements of this method. All
statistical tests used a 0.05 significance level.
The initial motivation of this study was to explore the relationships between the archety-
pal experiences and their physiological correlations. The statistical analysis was to answer
the question whether the archetypal experiences of the participants elicited with the film
clips have a significant effect on their physiological signals. The features extracted from
ECG, skin conductance, respiration and skin temperature recordings were arranged to form
three types of datasets: one with the data for the explicit emotions, another with the data
for the archetypal experiences and the unified dataset.
Table 5.3 shows the overview of the analysis results for physiological data. LMMs were
fit to each of the datasets with the HR features. The analysis, which the HR entered as
a dependent variable, demonstrated a significant interaction effect between the film clips
and the heart rate baselines for all the datasets: the explicit emotions dataset, [F(4, 541.443)
= 2.513, p = 0.041], the archetypal content dataset [F(7, 1028.618) = 3.503, p = 0.001] and
the unified dataset, [F(12, 1521.573) = 3.929, p <= 0.001].
As the HRV features were calculated over the whole duration of every stimulus and
were represented with a single data point, they could be easily analyzed with MANOVA
for repeated measures. This test showed a significant main effect of the film clips on the
HRV parameters of the participants’ physiological responses for two of the datasets: the
explicit emotions dataset, [F(32, 329.811) = 2548, p <= 0.001 (Wilks’ lambda)] and the uni-
fied dataset, [F(96, 1903.193) = 1987, p <= 0.001 (Wilks’ lambda)]. However, the same test
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Para-
meter
Fea-
tures
Dataset F value p value
El
ec
tr
oc
ar
di
og
ra
m
HR
Explicit F(4, 541.443) = 2.513 0.041*
Archetypal F(7, 1028.618) = 3.503 0.001**
Unified F(12, 1521.573) = 3.929 < 0.001***
HRV
Explicit F(32, 329.811) = 2548 < 0.001***
Archetypal F(56, 872.323) = 1281 = 0.085
Unified F(96, 1903.193) = 1987 < 0.001***
Sk
in
C
on
du
ct
an
ce
SCL
Explicit F(4, 2884,487) = 42.130 < 0.001***
Archetypal F(7, 5880.869) = 38.795 < 0.001***
Unified F(12, 9868.854) = 27.615 < 0.001***
SCR
Explicit F(4, 707.582) = 13.473 < 0.001***
Archetypal F(7, 1391.923) = 11.401 < 0.001***
Unified F(12, 2109.957) = 10.667 < 0.001***
R
es
pi
ra
tio
n
RER
Explicit F(4, 611.304) = 2.931 0.020*
Archetypal F(7, 1071.446) = 1.070 0.380
Unified F(12,1686.540) = 1.667 0.068
Table 5.3: The statistical analysis results for physiological data. For extracted features, HR means
heart rate; HRV means heart rate variability; SCL means skin conductance level; SCR
means skin conductance response; RER means respiration rate. (* means p value < 0.05,
which shows significance; ** means p value < 0.01, which shows high significance; ***
means p value <= 0.001, which shows very high significance.).
for the archetypal experiences dataset was not significant, [F(56, 872.323) = 1281, p = 0.085
(Wilks’ lambda)].
The relationship between the SCL features and the presentations of the stimuli was inves-
tigated with LMMs. The statistical tests indicated a significant interaction effect between
the film clips and the SCL baselines for the explicit emotions dataset [F(4, 2884,487) =
42.130, p <= 0.001], the archetypal experiences dataset [F(7, 5880.869) = 38.795, p <= 0.001]
and the unified dataset [F(12, 9868.854) = 27.615, p <= 0.001]. Next, we ran analysis for
the SCR features in a similar manner. A significant interaction effect between the film clips
and the baseline covariates was discovered for the explicit emotions dataset, [F(4, 707.582)
= 13.473, p <= 0.001], the archetypal experiences dataset, [F(7, 1391.923) = 11.401, p <=
0.001] and the unified dataset, [F(12, 2109.957) = 10.667, p <= 0.001].
Then, we looked at the respiration data and performed tests with LMMs that were fit to
the respiration rate measurements. The interaction between the film clips and the baseline
respiration rate did not demonstrated significance for the archetypal experiences dataset,
[F(7, 1071.446) = 1.070, p = 0.380] and the unified dataset [F(12,1686.540) = 1.667, p =
0.068]. Nevertheless, the same test was significant for the explicit emotions dataset, [F(4,
611.304) = 2.931, p = 0.020].Finally, the features of the skin temperature recordings were
analyzed. Again, LMMs built on the skin temperature data were used for the statistical
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testing. However, we could not complete the analysis because the statistical software did
not achieve a convergence within 100 of iterations.
5.4.3 Classification
One of the primary research questions in this study is to examine if the movie clips used in
our experiment can be classified according to the subjects’ emotional responses. The Linear
discriminant analysis (LDA) was performed separately with two datasets: the self-report
data and the physiological data. The category of affective stimuli is assigned as grouping
variables. The data of emotional responses were fed into LDA as independent variables.
LDA allows us to observe how well these stimuli can be differentiated by the given data of
emotional responses. Only cross-validated results are reported here because they indicate
the capabilities of the model to deal with an unknown data sample. We proceed to the
interpretation of the outcome of the classification. The model obtained from the SAM scale
featured a classification rate of 28.5% (Canonical correlation = 0.544, Effective size = medium),
while the other model obtained from physiological data achieved a classification rate up
to 46.5% (Canonical correlation = 0.752, Effective size = large).
Confusion Matrix of the Self-Report Data
Classified
as !
ANI ANM DEP INI RET MEN MOT SHA
Anima 16 12 4 16 16 24 4 8
Animus 4 52 4 12 0 4 8 16
Departure 8 0 40 4 4 12 28 4
Initiation 12 24 12 24 16 8 0 4
Return 12 16 12 12 20 16 8 4
Mentor 0 0 16 8 24 44 8 0
Mother 16 16 24 0 0 12 32 0
Shadow 12 40 8 8 16 8 8 0
Canonical correlation = 0.544, Effect Size = Medium, 28.5% of
cross-validated grouped cases correctly classified.
Table 5.4: The confusion matrix of the model obtained from the LDA on the self-report data for
archetypal movie clips (in percent). ANI means anima; ANM means animus; DEP means
hero’s departure; INI means hero’s initiation; RET means hero’s return; MEN means
mentor; MOT means mother; SHA means shadow. Each row shows the probability of
which category the stimulus is classified. The underlined values indicate the accuracy
whereby the stimuli are correctly classified. The values in bold style indicate incorrect
predictions.
The confusion matrices obtained from LDA for the two datasets are demonstrated in
Table 5.4 and Table 5.5. In these matrices, each row demonstrates how well the obtained
model can predict the category of the given stimulus. Consequently, the diagonal cells in
the two tables (top-left to bottom right) indicate the classification rate of correct predictions,
whereas other cells show the classification rate of wrong predictions. Some categories were
less probable to be correctly predicted and might be wrongly classified as other categories.
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Confusion Matrix of the Physiological Data
Classified
as !
ANI ANM DEP INI RET MEN MOT SHA
Anima 48 12 4 4 8 8 12 4
Animus 8 52 4 12 12 4 4 4
Departure 12 0 64 4 4 4 8 4
Initiation 0 8 0 68 4 0 0 16
Return 12 4 4 8 20 28 16 8
Mentor 20 4 0 4 12 32 20 8
Mother 16 8 4 0 16 4 40 12
Shadow 4 8 0 12 20 4 4 48
Canonical correlation = 0.752, Effect Size = Large, 46.5% of
cross-validated grouped cases correctly classified.
Table 5.5: The confusion matrix of the model obtained from the LDA on the physiological data for
archetypal movie clips (in percent). Each row shows the probability of which category the
stimulus is classified. The underlined values indicate the accuracy whereby the stimuli
are correctly classified. The values in bold style indicate incorrect predictions.
This mismatch only indicates a ’miss’, but does not suggest any statistical meaning in
terms of correspondence. For example, in Table 5.4, the stimulus of shadow was more
probable to be classified as animus. This only suggests that the obtained model from SAM
is prone to generate incorrect predictions for the stimuli of ’shadow’, but cannot lead to an
inference that the emotion of ’shadow’ is similar to the emotion of ’animus’. This means
that only the correct predictions have a valid statistical meaning for further discussion.
Category
Self-Reports Physiological Signals
Classification
Rate
Canonical
Correlation
Classification
Rate
Canonical
Correlation
Archetypal
Content
28.5 % 0.544 46.5 % 0.752
Explicit
Emotion
52.0 % 0.789 44.8 % 0.742
Table 5.6: The Comparison between the classification rate of archetypal content and stimuli of ex-
plicit emotions.
Next, we applied the same analysis on the data of emotional responses to the stimuli
of explicit emotions. The model obtained from the SAM scale on the stimuli of explicit
emotions featured a classification rate of 52.0% (Canonical correlation = 0.789, Effective size =
large), while the other model obtained from physiological data when viewing the stimuli
of explicit emotions achieved a classification rate up to 44.8% (Canonical correlation = 0.742,
Effective size = large). For further comparison, Table 5.6 provides an overview of the results
of LDA for archetypal content and affective stimuli of explicit emotions.
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5.5.1 Validity of Measures
Since the archetypal content is a new class of affective stimuli, we will use the results of
stimuli of explicit emotions as references to assess the validity of the results of analysis on
archetypal content. The first question in this study is to examine if different movie clips of
archetypal content can be statistically differentiated by the emotional responses obtained
from self-reports and physiological signals. For the data obtained by the SAM scale, all
of the three ratings (i.e. valence, arousal and dominance.) demonstrated significant rela-
tionship. Similarly, the physiological signals including ECG and skin conductance showed
significant main effect on differentiating different movie clips of archetypal content. The
analyses on the data for stimuli of explicit emotions also generate similar results. The only
exception is respiration rates. The results of respiration rates for archetypal content did not
demonstrated equivalent significance (p = 0.38), while the same analysis on emotional re-
sponses to stimuli of explicit emotions showed a significant effect on respiration rates (p =
0.02). These results are in line with previous studies (Rainville et al., 2006; Villon & Lisetti,
2006), in that ECG and skin conductance are the most prominent indicators for measuring
emotions while respiration patterns are less effective in general. A possible interpretation
about these results is that respiration patterns can be effective if a wider range of parame-
ters are taken into account, such as respiration amplitude and volume (Boiten et al., 1994).
Our experiment was limited by the specification of our equipment, which only allows us
to retrieve the feature of respiration rate. Another possible reason is that, unlike heart rate
and skin conductance, respirations are not fully spontaneous and automatic. Although res-
piration patterns could to some extent reflect current emotional states, participants could
also adjust their breathing patterns for emotion regulation (Clark & Hirschman, 1990).
5.5.2 Inferences Under Different Premises
The second question we intend to clarify is ’if archetypal content may induce unconscious
emotion’. Since explicit emotions have been well researched by contemporary psychology,
the emotional responses to the stimuli of explicit emotions serve as a reference that allows
us to further infer the nature of the emotions induced by archetypal content. The discrim-
inant analyses for the stimuli of explicit emotions showed that the classification rate of
self-reports (52.0 % of accuracy) is greater than the results obtained from physiological
signals (44.8 % of accuracy). These results are consistent with contemporary psychology
which assumes that emotions can be effectively measured using self-reports and the in-
trospective judgments about emotional states are assumed to be fundamentally true. On
the contrary, the results of the same analysis for archetypal movie clips demonstrated an
opposite trend. While the classification rate of physiological signals for archetypal content
is similar to the results of explicit emotions (46.5 % of accuracy), the classification rate of
self-reports on archetypal movie clips are substantially low (28.5 % of accuracy). These
results suggest refusing the assumption of the contemporary psychology in the case of
archetypal content. In order to gain a clearer view on these results, it is necessary to look
into different conditions of inferences for constructing possible interpretations.
The conditions of inferences can be twofold, depending on whether the elicited emo-
tions are conscious or unconscious. First, if we assume that the emotions elicited by our
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stimuli are conscious, the low classification rate of SAM would lead to the suggestion
that more dimensions are required to have a more comprehensive representation for the
emotions elicited by archetypal contents. This might be because the current dimensional
model was over simplified down to three dimensions, only focusing on prominent emo-
tions that are commonly known, but not comprehensive enough to represent some trivial
emotions. Another possibility is that the stimuli of some trivial emotions were filtered out
at the selection process, which eliminated the opportunity to find new dimensions. As
we demonstrated in the present study, focusing on the content of stimuli might remedy
the validity issue of the selection process. On the other hand, our study also confirms the
robustness of physiological signals in emotion recognition. Further analyses are required
to identify the correlation between the pattern of physiological changes and the presented
affective stimuli of archetype, e.g. what is the physiological pattern while a person feels
like being a hero?
The other possible condition of inferences is to assume that the elicited emotions are
unconscious. The results of the discriminant analyses probably can be explained by the
distinction between ’emotion’ and ’feeling’, proposed by Damasio (2010). He argues that
emotions are complex, largely automated programs of actions complemented by a cogni-
tive program that includes certain ideas and modes of cognition. Emotions, so to speak,
are the phenomena that are carried out by these actions in our bodies, which can be ob-
served through physiological signals while feelings of emotion are composite perceptions
of these actions in body and mind. Since feelings are images of actions rather than actions
themselves, they are not necessary to be identical at all times, and an emotion does not
have to be perceived as a feeling, either. According to Damasio’s argument, our experiment
used the physiological signals to capture the traces of emotions, and used the self-report
technique to collect the feelings. Traditionally, researchers consider these two as the same
phenomenon, and intend to find a thorough mapping between these two data collected
from subjects. However, it is still unclear if all kinds of emotions have been consciously felt
as feelings. Imagine that if an emotional quality cannot be felt consciously as an emotional
feeling, there is no chance that anyone can label it semantically.
5.5.3 Limitation
The present study has some limitations. Firstly, there is only one clip for each category
of affective stimuli used in the present study. This has limited the statistical power of the
results and thus it is not feasible to apply machine learning techniques to build predic-
tive models from the obtained data. Moreover, it is unclear if there were unique patterns
of emotional experiences induced by movie clips in the same categories. As we have dis-
cussed above, there are at least two different premises for interpreting the experimental
results. It appears that the evidence is still insufficient for justifying if the induced emo-
tions were unconscious. Similarly, we also cannot abandon the possibility that the movie
clips of archetypal content may elicit unconscious emotion. More evidence is needed for
further justification on these hypotheses. This approach can be greatly improved through
expanding the pools of movie clips in order to include more movie clips for each category
of the stimuli. Finally, we applied convenience sampling for participants from the campus
area of Eindhoven University of Technology. For other age groups, it still needs further
investigation.
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In this study, we emphasized the importance of symbolic meaning of affective stimuli
and conducted an experiment to explore the emotional responses to various categories of
archetypal content. Apart from static media types such as pictures and sounds ( see the
preliminary study in Chapter 4), this study specifically focused on a media type of movies,
which provides a more immersive, emotionally richer viewing experience. We used the
method developed previously to analyze the symbolic meaning in media content (see
Chapter 3), and edited the movie clips according to our experimental design. According to
the results of our experiment, archetypal content may induce emotions that have not yet
studied by contemporary psychology. The induced emotion may either be conscious emo-
tions that cannot be explained by the existing model of emotion, or unconscious emotions
that can be observed through physiological signals but are inaccessible through introspec-
tion. Although it is unclear which interpretation is valid, it has confirmed the potential of
archetypal content for inducing emotions that are worth further researching.
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6M O D E L I N G E M O T I O N S I N M E D I A C O N T E N T
6.1 introduction
The second study had revealed promising results for measuring emotional responses re-
lated to archetypal movie clips using self-reports and physiological signals (see Chapter
5); however, some limitations needed to be noted in order to build computational models
for emotion recognition. The most critical limitation was that each category of archetypal
media content encompassed only one five-minute movie clip, which may lead to several
potential epistemic flaws. Although the selection of the archetypal movie clips was evalu-
ated by experts from ARAS, one may argue that the classification of the archetypal media
content was actually a classification of ’movie clips’ in a sense that any individual movie
clips may induce unique emotional responses even if the content is irrelevant to archetypes.
In order to validate the universality of archetypal media content, it is required to include
multiple samples. On the other hand, one sample for each category was insufficient in its
statistical power for generalization, and thus the obtained statistical model is not robust
enough for emotion recognition in practice.
Another practical concern about the second study was that the length of the movie clips
may be too long for implementing applications. If the predictive model obtained from the
experiment was implemented in applications for emotion recognition, the length of the
affective stimuli would influence the adaptation speed of the system. For example, if the
length was five minutes, the system would require five minutes to start to generate correct
predictions when adapting to a new user. In other words, the length of stimulus movie
clips should be as short as possible to enhance the efficiency for the final system. This
led to a controversy because it takes time to deliver adequate contextual information for
emotion elicitation; it is difficult to induce high-intensity emotional responses with a short
movie clip. Moreover, short movie clips would also benefit data collection, in that more
training data can be collected in the same period of time.
In order to confirm the validity of our previous findings about emotions in archetypal
media content, it was necessary to conduct a new experiment with an improved design
that allocated multiple movie clips for each category of archetypal media content. Taking
into account the above concerns, the new study included 3 movie clips for each category
and 7 categories of archetypal media content. The length of each clip was reduced to
approximately one minute. The experimental design was similar to the second study one;
thus we also prepared 5 categories of movie clips for explicit emotions as benchmarks
This chapter is (partly) based on:
Chang, H.-M., Ivonin, L., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (under review).
Enacting archetypes in movies: Grounding the unconscious mind in emotion-driven media.
Digital Creativity.
Ivonin, L., Chang, H.-M., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (in press). Be-
yond cognition and affect: sensing the unconscious. Behaviour and Information Technol-
ogy.
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for comparison. The duration of each session in this experiment was limited in one and
half hours. The experimental design of the present experiment was intended to overcome
the limitations of the previous one, and thus it was feasible to apply machine learning
techniques to modeling the emotional responses induced by the movie clips used in this
experiment. The major goal of this study was to build predictive models that can be used
for practical purposes, i.e. making predictions to determine if a user is viewing media
content that encompasses archetypal symbolic meaning.
6.2 archetypal media content
In Chapter 3, we presented a new approach to analyze media content according to archety-
pal symbolism, and formulated a standard procedure for editing the media content into a
unified format that can be used in psychological experiments. Furthermore, we have ana-
lyzed nine archetypes in modern movies: anima, animus, mentor, mother, shadow, hero’s
departure, hero’s trials, hero’s rebirth, and hero’s return. In the present study, we took this
approach to analyze the abovementioned nine archetypes in movies and edited proper
clips as affective stimuli that can be directly used in the following experiment. First, we
surveyed numbers of commercial movies in the market to find suitable movies that might
contain narratives relevant to these target archetypes. Then, we selected scenes that convey
experiences of specific archetypes from a first-person point of view. In order to edit movie
clips that can be used in experiments as well as in a media system, the format of the clips
needs to be defined first. All the selected scenes should be edited into the same format
and build up a dataset of movie clips that is ready for later experiments. The format of
the movie clips we edited is described as follows: 1) for adequate statistical power, at least
three clips in each category are required; 2) the unified length of each clip is 60 ± 6 sec-
onds; 3) every clip contains scenes selected from only one movie; 4) the transition between
scenes uses fade-in and fade-out effects; 5) the screen resolution of the movie clips is 720
by 480 pixels with AVI file format.
To further confirm that the selected scenes authentically represent archetypes, we coop-
erated with Jungian scholars from ARAS to review the film clips we had collected. They
did the review separately for all the clips. Only those clips that they all agreed to consider
as archetypal clips were kept in our collection. After several iterations of discussions and
strict filtering sessions, we built a set of movie clips that are verified as archetypal con-
tent. Although we attempted to use movie clips for all the nine essential archetypes, we
could not collect enough amount of clips for animus and mother within the limited span
of time (only two clips collected). The main reason is that these two archetypes are less
explicit so that it is extremely hard to demonstrate a complete experience of the archetypes
within one minute. Therefore, we proceeded with the seven categories of movie clips to
the later experiment, which are: anima, hero’s departure, hero’s trials, hero’s rebirth, hero’s
return, shadow and mentor (see Table 6.1 and Table 6.2). Full descriptions of the symbolic
meanings of each archetype have been reported in Chapter 3.
Similar to the second study (see Chapter 5), the affective stimuli of the explicit emotions
were used as a benchmark for comparison. Emotions or feelings are commonly repre-
sented in affective computing with the dimensional model (Russell, 1980). This model was
used to explain emotions in several meaningful continuous dimensions, which construct
a so-called affective space. The original model encompassed two dimensions: valence and
arousal. The dimension of arousal ranges from calm to aroused states, while the dimension
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Archetype Movie Start End
Anima
American Beauty (Mendes, 1999) 0:16:15 0:17:17
Malèna(Tornatore, 2000) 0:19:18 0:20:20
Perfume: The Story of a
Murderer(Tykwer, 2006)
0:18:03 0:18:18
0:21:20 0:22:15
Hero’s
Departure
V for Vendetta (McTeigue, 2005) 0:41:55 0:43:03
Braveheart (Gibson, 1995)
0:10:10 0:10:46
0:14:13 0:14:43
The Lord of the Rings: The
Fellowship of the Ring (Jackson,
2001)
2:21:12 2:21:47
2:22:37 2:23:06
2:23:10 2:23:16
Hero’s
Initiation
V for Vendetta (McTeigue, 2005) 1:23:29 1:24:34
Braveheart (Gibson, 1995)
2:07:39 2:08:37
2:08:47 2:08:58
The Matrix (Wachowski &
Wachowski, 1999)
2:02:25 2:03:25
Hero’s
Rebirth
V for Vendetta (McTeigue, 2005) 1:24:59 1:26:00
Braveheart (Gibson, 1995)
2:15:39 2:16:15
2:17:35 2:18:01
The Matrix (Wachowski &
Wachowski, 1999)
2:04:35 2:05:45
Table 6.1: The editing instructions of archetypal movie clips for the third study (part 1).
of valence ranges from negative to positive states. Taking into account the theory of basic
emotions and the dimensional model of emotion, five categories of explicit emotions were
selected for the experiment: amusement (positive-arousing), joy (positive-calm), neutral,
fear (negative-arousing), and sadness (negative-calm). These five categories covered most
of the essential basic emotions except ’disgust’. The neutral category was assumed to be
the origin of the two-dimension affective space (valence and arousal), and the other four
explicit emotions were located in each of quadrants of the affective space. The selection of
the movie clips for eliciting corresponding explicit emotions were based on the previous
studies that also used movie clips for emotion elicitation. The work of Gross & Leven-
son (1995) and Soleymani et al. (2012b) provides guidance with regard to application of
video in emotion research and even proposes sets of film clips that can be readily used as
emotional stimuli. In the same manner as for the archetypal movie clips, three clips were
selected for every category of the explicit emotions; in total, there were 15 movie clips
included in this study (see Table 6.3).
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Archetype Movie Start End
Hero’s
Return
V for Vendetta (McTeigue, 2005)
2:02:40 2:03:04
2:03:22 2:04:06
Braveheart (Gibson, 1995)
2:48:56 2:49:08
2:49:11 2:49:53
2:49:54 2:50:09
The Matrix Revolutions
(Wachowski & Wachowski, 2003b)
1:53:40 1:53:47
1:54:02 1:54:05
1:54:33 1:54:50
1:55:24 1:55:39
1:56:02 1:56:29
Mentor
The Lord of the Rings: The
Fellowship of the Ring (Jackson,
2001)
2:03:05 2:04:10
The King’s Speech (Hooper, 2010)
1:42:13 1:42:44
1:42:58 1:43:18
1:45:33 1:45:52
The Lion King (Allers & Minkoff,
1994)
0:24:38 0:25:05
0:25:29 0:26:06
Shadow
The Lord of the Rings: The Two
Towers (Jackson, 2002)
1:35:19 1:36:20
Fight Club (Fincher, 1999) 1:48:24 1:49:32
The Dark Knight (Christopher
Nolan, 2008)
1:24:22 1:25:30
Table 6.2: The editing instructions of archetypal movie clips for the third study (part 2).
6.3 experiment
The primary goal of this study was to further confirm the findings of the second study
and build predictive models that can be used in practice. An experiment was conducted
to examine if all the categories of archetypal movie clips can be differentiated from each
other according to participants’ emotional responses. For experimental design, we followed
the methodological paradigm in experimental psychology that has been well developed
specifically for using film clips to elicit emotions under laboratory settings (e.g. Rottenberg
et al., 2007; Soleymani et al., 2012b). The only difference is that our movie clips were
categorized based on archetypes instead of explicit emotions. As these studies suggest, our
experiment applied a within-subject design. Every session accommodated one participant,
and every participant were asked to view all the 36 movie clips we collected. Before the
presentation of each movie clip, the participant was asked to adjust their breathing to
regain the baseline emotional state in order to avoid the overlap of the emotional responses
to the previous movie clip. They were guided with a video visualizing a breathing pattern
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Category Movie Start End
Positive–
Arousing
(Amusement)
Funny cats (Angelfish, 2008) 0:00:00 0:01:01
Funny clip with mice and dogs
(MrBallonRond, 2012)
0:04:11 0:04:44
0:10:08 0:10:36
Mr. Bean (Davies, 1992) 0:06:10 0:07:13
Positive–
Calm
(Joy)
Mr. Bean’s Holiday (Bendelack,
2007)
1:17:19 1:18:19
Love Actually (Curtis, 2003) 0:10:17 0:11:21
The Lion King (Allers & Minkoff,
1994)
0:47:51 0:48:52
Neutral
Coral Sea Dreaming: Awaken
(Hannan, 2010)
0:08:01 0:09:01
Coral Sea Dreaming: Awaken
(Hannan, 2010)
0:04:31 0:05:31
Coral Sea Dreaming: Awaken
(Hannan, 2010)
0:38:48 0:39:48
Negative–
Arousing
(Fear)
Hannibal (Scott, 2001) 1:44:50 1:45:50
American History X (Kaye, 1998) 1:52:07 1:53:10
The Silence of the Lambs
(Demme, 1991)
1:39:38 1:40:40
Negative–
Calm
(Sadness)
The Thin Red Line (Malick, 1998) 1:07:08 1:08:09
Forrest Gump (Zemeckis, 1994) 2:05:55 2:07:04
Up (Docter & Peterson, 2009) 0:10:22 0:11:26
Table 6.3: The editing instructions of explicit-emotion movie clips for the third study.
(14 breaths per minute) in order to reach a within-subject baseline (Bloch et al., 1991). As
a double-blind design, movie clips were played in a random order. Both the experimenter
and the participants did not know the sequence of the playlist.
6.3.1 Emotion recognition
For gathering self-report data, the Self-Assessment Manikin (SAM) (Bradley & Lang, 1994)
was adopted. SAM is broadly used in psychological experiments (e.g. Soleymani et al.,
2012a; van den Broek, 2013). It applies the dimensional model to represent human emotion,
using three dimensions to construct affective space: valence, arousal, and dominance. It is
claimed that these three scales are capable of representing most of the commonly-known
human emotions. Similar to the second study, the use of self-reports was to address the
research question about whether the induced emotions were conscious or unconscious. As
for physiological measurements, we take into account the context of use for later applica-
tions and reassess what physiological measurements to be used in this study.
According to the literature in the areas of psychophysiology and affective computing
(Cacioppo & Tassinary, 1990; Picard et al., 2001), psychological experiences of people lead
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to activations in the ANS that in turn result in specific patterns of physiological responses.
In our study, we chose to measure two physiological signals: heart rate and skin conduc-
tance. This decision was motivated by several factors. First of all, previous studies in this
field demonstrated that features extracted from these signals often contribute the most
into the discrimination of psychological states (Kreibig, 2010). Moreover, current techno-
logical advancements enable unobtrusive and reliable monitoring of heart rate and skin
conductance in natural settings. Unlike measurements like fMRI or EEG that require either
placement of a subject in a magnetic scanner or, according to the international 10-20 system
(Klem & Lüders, 1999), attachment of up to 21 electrodes to the scalp, the physiological
signals chosen for our study can be sensed without causing a subject to feel discomfort.
In the present study, we discarded the measurements of respirations and skin tempera-
ture for several reasons. The sensors were difficult to attach properly, and the signals were
largely influenced by the participants’ movement and ambient environment (e.g. the air
temperature). Moreover, the variance explained by these two signals was considerably low
according to the previous study we conducted (see Chapter 5). The context of use of these
two measurements is limited in laboratory-setting experiments and the current technical
equipment for measuring respirations and skin temperature do not assure robust data col-
lection for practical purposes. For example, measuring the participant’s respiration rate
while he or she is performing physical activities is difficult because the body movement
add much noise to the signals. our primary goal of this study is to build a predictive
model that can be used in design practice, we decided to exclude these two measurements
for developing later applications.
6.3.2 Participants
There were 23 volunteers participated in our study. Most of the participants were under-
graduate or graduate students at the Technical University of Catalonia. We also recruited
several participants of older age. Out of 23 participants, 10 were women, and 13 were
men. The average age for the women was 27.80 years (SD = 8.80) and for the men was
27.77 years (SD = 6.13). The participants had diverse national backgrounds (4 from Asia,
15 from Europe and 4 from South America). We required the participants have normal or
corrected to normal vision and hearing. Prior to the experiment, each participant signed
an informed consent form and was later rewarded with a small present for participation
in the laboratory session that took approximately 1.5 hours. The trials were carried out
according to the experimental plan and all the collected data were analyzed.
6.3.3 Apparatus
The experiment was held in the Usability Laboratory of CETpD research center at the
Polytechnic University of Catalonia. The observation room of the laboratory was arranged
as a living room to make the participant feel comfortable and relaxed sitting on a sofa.
Movie clips were projected onto a white wall; the display dimensions are 325 cm by 175
cm. The experimenter could observe from outside of the room through a one-way mirror so
that the participant was left alone while viewing the movie clips and providing self-report
data. For physiological measurement, Electrocardiography (ECG) and skin conductance
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data were recorded with Shimmer™ wearable wireless sensors (Burns et al., 2010) and
sent to an Android device via Bluetooth™ protocol.
6.3.4 Procedure
The procedure is similar to the second study reported in Chapter 5 (see Figure 6.1). The
participant was invited to sit on a couch in the test room at the laboratory. The participant
was then asked to read and sign an informed consent form. After signing the agreement,
the participant put on electrodes and physiological sensors following the experimenter’s
instructions. The connection of the sensors was checked while the participant was filling
in a short questionnaire on demographic data. Once the questionnaire was filled in, the
experimenter gave a tutorial about the experiment and an example of what the participant
should do throughout the session.
Figure 6.1: The procedure of the experiment. The ’Preparation’ stage includes filling in the informed
consent form, attaching physiological sensors, and a introduction.
In the example test, a neutral clip extracted from the movie Coral Sea Dreaming: Awaken
(Hannan, 2010) was used. The participant was taught how to provide self-report data
about her emotion by filling out the SAM scale. We did not disclose any information about
archetypes or the content of the movie clips to the participant during the session. After
the example test, the light in the laboratory was dimmed to make the viewing experience
similar to a real cinema. Then the presentation of movie clips started. Before each clip,
the participant followed a breathing-guiding video for 20 seconds to adjust the respiration
rate of the participant to the initial baseline (14 breaths per minute). The physiological data
recorded during the video with a breathing pattern was later used in the analysis as phys-
iological baseline. After viewing each film clip, the participant provided a retrospective
self-report by rating her emotion along the dimensions of the SAM with paper and a pen.
After giving ratings, the breathing clip would show again to start the next presentation.
The experiment ended when the participant finished viewing the entire collection of 36
movie clips.
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6.4 building predictive models for emotions
6.4.1 Data Mining and Extraction of Features
In order to make physiological data from different individuals comparable, the baseline
values were subtracted from the data corresponding to stimuli presentations. The result
of the subtraction was then normalized to a range from zero to one for each subject sepa-
rately. Since the film clips were approximately one minute long, the data formed temporal
sequences. The main goal pursued by the extraction of features is a compression of data
sequences to smaller sets of static features. We applied the sliding window method for pro-
cessing our time-series data, which were of low frequency and short length. because it is
simple, can be applied online, and proved to be reliable by previous studies in affective
computing (Novak et al., 2012). We divided physiological data corresponding to each of the
film clips into 12 non-overlapping, five-second segments. The temporal data was averaged
over its duration. The number of the segments was empirically chosen. This procedure was
performed for HR, SCL and SCR signals. It needs to be noted that SCR signals were calculated
with absolute values according to Figner & Murphy (2010). Then, we performed fusion of
physiological data coming from different signals through concatenation. As an outcome
of the transformation we had an integrated dataset consisting of 44 features that could
be used for statistical analysis and classification. Twenty of these features were extracted
from ECG including 12 time-series features of the HR signal and eight features of the HRV
measures (SDNN, RMSSD, SDSD, aVLF, aLF, aHF, LF/HF, and aTotal). The 12 time-series
features were taken respectively from the SCL and SCR signals.
6.4.2 Statistical Analysis
The first question that we formulated in the introduction section was whether there is a
relationship between archetypal experiences of people and patterns of physiological acti-
vations of their bodies. It was also interesting to know if there are any variations due to
gender of the participants and how responses elicited by explicit emotions are different
from the ones caused by beholding the archetypal appearances. A number of statistical
tests had to be conducted in order to answer these and other questions. Each subject
watched all the film clips that formed our sets of stimuli for the explicit emotions and
the archetypal experiences. Thus, the study had a repeated-measures design where phys-
iological measurements were made on the same individual under changing experimental
conditions. Moreover, the subjects provided reports via the SAM ratings after every exper-
imental condition. An appropriate statistical test for this type of design would be MANOVA
for repeated measures (O’Brien & Kaiser, 1985). Physiological responses of the subjects
and the SAM ratings were treated as dependent variables, the categories of movie clips
of archetypal content and explicit emotions represented fixed variables. The main effect
of MANOVA tested whether the patterns of the participants’ physiological responses were
different between various categories. All statistical tests used a 0.05 significance level.
Next, several statistical tests were conducted. We started with analysis of the self-report
evaluations provided by the subjects after watching the film clips. MANOVA for repeated
measurements was performed for the SAM ratings of valence, arousal and dominance.
It demonstrated a significant main effect of the archetypes presented in the film clips
on the SAM ratings [F(18, 351.210) = 10.060, p < 0.001 (Wilks’ lambda)]. Similarly, the
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Category
Valence Arousal Dominance
Mean SD Mean SD Mean SD
Anima 5.855 1.691 4.522 2.200 5.768 1.824
Hero’s Departure 3.971 1.534 4.464 1.844 4.435 2.118
Hero’s Trials 3.824 1.675 4.868 2.044 4.382 1.963
Hero’s Rebirth 5.884 1.539 4.478 1.891 6.188 1.726
Hero’s Return 6.319 1.685 4.841 2.026 6.710 1.872
Mentor 6.275 1.580 3.420 1.710 6.333 1.836
Shadow 4.551 1.345 4.536 2.062 5.145 1.857
PA (Amusement) 7.232 2.059 3.522 2.026 6.768 1.759
PC (Joy) 8.043 1.206 3.087 1.983 7.391 1.437
Neutral 7.406 1.565 1.580 0.715 6.812 1.873
NA (Fear) 2.623 1.516 5.986 2.083 3.522 2.126
NC (Sadness) 3.478 1.779 4.014 1.811 4.130 2.209
Table 6.4: Descriptive statistical analysis of the SAM ratings on different categories of movie clips
used in the experiment (SD means standard deviation).
explicit emotions exhibited in the film clips had a significant main effect on the SAM ratings
provided by the participants [F(12, 227.826) = 25.301, p < 0.001 (Wilks’ lambda)]. Estimated
marginal means of the SAM ratings can be found in Table 6.4. Then, we added gender of the
participants as a between-subject factor to the MANOVA tests in order to see if women and
men rated their psychological experiences in a different manner. The results of the tests
indicated that the interaction effect between the subjects’ gender and the archetypes was
not significant [F(18, 334.240) = 1.166, p = 0.288 (Wilks’ lambda)]. Neither was significant
the interaction effect between the gender of the participants and the explicit emotions [F(12,
217.243) = 1.476, p = 0.135 (Wilks’ lambda)].
When the statistical analysis of the SAM ratings was complete, we looked into the phys-
iological data of the subjects. Multivariate analysis of variance conducted for the features
extracted from the physiological signals indicated there is a significant main effect of the
archetypes pictured in the film clips on physiological responses of the subjects [F(216,
583.757) = 1.396, p = 0.001 (Wilks’ lambda)]. Another MANOVA test was performed in order
to see the relationship between the physiological data and the explicit emotions presented
in the film clips. The outcome of this test was significant as well [F(144, 213.766) = 1.985, p
< 0.001 (Wilks’ lambda)]. Next, we examined if there was a connection between gender of
the participants and their physiological responses to the film clips. The gender was added
into the analysis as a between-subject variable. The results of the MANOVA tests demon-
strated there were no significant interaction effects neither between the archetypes and
the gender [F(216, 548.182) = 1.034, p = 0.379 (Wilks’ lambda)] nor between the explicit
emotions and the gender [F(144, 197.835) = 0.872, p = 0.808 (Wilks’ lambda)]. In order to
examine if the emotional responses were universal across different cultural backgrounds,
we put ‘countries’ as a between-subject factor in the statistical analyses. However, the sam-
ple size of the current study is insufficient for performing between-subject multivariate
tests (23 participants vs. 40 features extracted from physiological signals) and the numbers
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of participants from different countries were not balanced. We therefore looked into the
results of analyses on the interaction between categories of the clips and the nationalities
of the participants. For the SAM ratings, there was no significant effects on this matter
[F(216, 156.887) = 0.905, p = 0.752 (Wilks’ lambda)]. Similar results were obtained from
the analysis on physiological signals [F(2592, 1008.114) = 1.091, p = 0.051 (Wilks’ lambda)].
The results suggested that cultural backgrounds did not introduce significant effects on
the participants’ emotional responses to archetypal movie clips.
Our statistical analysis uncovered several interesting findings. There were significant re-
lationships between the categories of archetypal movie clips and the SAM ratings, between
the categories of the movie clips of explicit emotions and the SAM ratings, between the
categories of archetypal movie clips and the physiological responses, and between the cat-
egories of the movie clips of explicit emotions and the physiological responses. In order
to further explore these findings, we needed to build and evaluate predictive models that
would quantify these relationships. The evaluation was performed through comparison
of classification accuracies achieved by the predictive models obtained with five different
methods (k-Nearest Neighbor (kNN), Support Vector Machine (SVM), naive Bayes, LDA and
Adaptive Boosting (AdaBoost) with decision trees).
6.4.3 Classification
We started with predictive models for recognizing archetypal movie clips based on the
SAM ratings. Because there were seven categories of archetypal movie clips in this study,
the classification task was considerably difficult. The best classification accuracy (28%) for
the complete set of archetypes was achieved with the kNN classifier. In order to achieve
higher recognition rates, we looked into the heterogeneity among different categories of
archetypal content. Within these seven categories, four categories were related to the hero
archetype. It is reasonable to compare the accuracy of the subsets that encompass each of
the four categories of the hero’s journey; every subset included the archetypes of anima,
mentor, shadow, and one of the hero archetypes. The kNN method demonstrated the most
accurate result (42%) for the subset that included the category of ’hero’s departure’. For the
subset with the archetype of ’hero’s trials’, the precision of classification was between 40.9
percent (with SVM classifier) and 43.1 percent (with AdaBoost classifier). It was also the most
accurately predicted subset among all the four subsets. The subset with the archetype of
’hero’s rebirth’ featured the lowest classification rate (38.4% with the kNN classifier) among
all of the subsets. Finally, for the subset that included the archetype of ’hero return’, the
classification methods enabled us to achieve the accuracy of 40.6 percent (kNN). A more
detailed overview of the classification results can be found in Table 6.5.
Our next step was to see how accurately the explicit emotions presented in the movie
clips could be differentiated based on the SAM ratings given by the subjects. For this pur-
pose, we performed classification with the same classification algorithms as were used for
the movie clips of archetypal content. In order to compare the classification rate between
movie clips of archetypal content and explicit emotions, it is necessary to have subsets with
equal numbers of categories of movie clips. For categories of archetypal content, there were
at least four categories in each subset, encompassing anima, mentor, shadow, and one of
the hero archetypes. Thus, it is needed to exclude one of the five explicit emotions in or-
der to have a subset that accommodates an equal number of categories for comparison.
Similar to the four hero archetypes, we decided to remove the category of ’amusement’ or
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’positive-arousing emotions’ because it was homogeneous to ’joy’ (positive-calm emotions)
while other emotions were diverse (neutral, fear, and sadness). Therefore, the analysis was
conducted with two datasets: the complete dataset that included the self-reported data for
the movie clips featuring all the five explicit emotions and the dataset with the data related
to joy, neutral, fear, and sadness. Classification results of the second dataset for the explicit
emotions and any of the four reduced datasets for the archetypes could be easily compared
because they had the same number of classes. The best classification accuracy (50.4%) for
the complete dataset of the explicit emotions was achieved with the kNN method. The clas-
sification of the subset that did not include the data corresponding to the positive-arousing
emotion (amusement) was noticeably more precise (64.9% with the LDA classifier). Table
6.5 provides more details on the classification results for the explicit emotions.
Categories of
Affective Stimuli
N kNN SVM Naive
Bayes
LDA Ada-
Boost
Anima,
Mentor,
Shadow,
Hero 1-4 7 28.0 24.2 24.6 24.7 25.5
Departure 4 42.0 40.2 38.0 40.9 37.0
Trials 4 42.4 40.9 42.0 42.0 43.1
Rebirth 4 38.4 37.7 36.2 38.0 34.4
Return 4 40.6 39.9 39.5 39.5 39.9
Joy, Neutral, Fear,
Sadness, Amusement
5 50.4 49.0 49.0 48.4 47.3
Joy, Neutral, Fear,
Sadness
4 63.4 63.8 63.0 64.9 63.0
Table 6.5: Classification results obtained from the self-reports data, including valence, arousal, and
dominance. The classification accuracy for each classifier is presented (in percent). Five
classification algorithms were applied for recognizing movie clips of archetypal content
and the explicit emotions. Upper five rows demonstrats the categories of movie clips
of archetypal content; the lower two rows are the categories of movie clips of explicit
emotions. The highest classification rate in each row was marked underlines. Four hero
archetypes (hero 1-4) include hero’s departure, hero’s trials, hero’s rebirth, and hero’s
return.
Having conducted the analysis of the self-report data, we proceeded to evaluate the
feasibility of recognizing emotions induced by the movie clips of archetypal content and
the explicit emotions from the physiological data of the participants. We integrated the
features extracted from the physiological data into a unified dataset and built several pre-
diction models for testing if the emotions induced by the movie clips of archetypal content
and the explicit emotions can be differentiated according to the physiological data. In the
case of classifying seven archetypes, the accuracy was in the range between 28.4 percent
(AdaBoost) and 36.7 percent (LDA). For the subset with the category of hero’s departure, the
naive Bayes classifier reached the highest accuracy with 53.3 percent, and the category of
hero’s return yield an accuracy of 56.1 percent by using the kNN classifier. The classification
accuracy of the categories of hero’s trials was 57.1 percent by using the LDA classifier as
well as the category of hero’s rebirth (52.9 %). When the data was rearranged into several
subsets, in such a manner that each of them corresponded to only four archetypes, the clas-
sification performance achieved 57.1 percent (LDA). This result was accomplished on the
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subset with the category of hero’s trials. The recognition of the explicit emotions demon-
strated similar outcomes. With four classes of the emotions, 57.2 percent of the cases were
accurately classified using the LDA method. When five explicit emotions were included into
the analysis, the recognition rate decreased to 50.7 percent (LDA). In Table 6.6, we provided
further details about the analysis of the complete dataset of the physiological signals.
Categories of
Affective Stimuli
N kNN SVM Naive
Bayes
LDA Ada-
Boost
Anima,
Mentor,
Shadow,
Hero 1-4 7 33.4 34.6 33.4 36.7 28.4
Departure 4 52.9 50.7 53.3 51.4 50.7
Trials 4 54.1 56.0 55.6 57.1 45.8
Rebirth 4 49.2 51.4 50.0 52.9 38.0
Return 4 56.1 52.2 53.6 52.9 49.3
Joy, Neutral, Fear,
Sadness, Amusement
5 47.5 49.0 50.1 50.7 44.1
Joy, Neutral, Fear,
Sadness
4 54.7 55.1 57.2 56.2 41.6
Table 6.6: Classification results obtained from the data of ECG signals and skin conductance. The
extracted features include HR, HRV, SCL, and SCR. The classification accuracy for each clas-
sifier is presented (in percent). Five classification algorithms were applied for recognizing
movie clips of archetypal content and the explicit emotions. Upper five rows demonstrats
the categories of movie clips of archetypal content; the lower two rows are the categories
of movie clips of explicit emotions. The highest classification rate in each row was marked
underlines. Four hero archetypes (hero 1-4) include hero’s departure, hero’s trials, hero’s
rebirth, and hero’s return.
As we completed the analysis of the participants’ self-reports and their physiological
responses to the movie clips, it was necessary to compare the results for further discussion.
In Table 6.7, we presented the best classification rates of the predictive models that were
built according to the self-report and the physiological data. It needs to be noted that
the numbers of categories of affective stimuli were different; only the classification rate
with equal numbers of categories of affective stimuli can be compared. Therefore, only the
results with four categories of stimuli can be compared. The predictive model generated
the best classification rate on the archetypal content was the one with the following four
categories: anima, mentor, shadow, and hero’s trials (43.1% for self-reports and 57.1% for
physiological data). Meanwhile, the best classification rates on the stimuli of the explicit
emotions obtained from the predictive models were 64.9 percent for self-reports and 57.2
percent for physiological data. It needs to be noted that, for self-reports, the performance
of the model for the archetypal content was noticeably lower than the model for stimuli of
the explicit emotions (43.1% and 64.9%), while the performance of their models obtained
from physiological data were similar (57.1% and 57.2 %).
In order to compare the results of the present study and the second study (see Chapter
5), it is necessary to use identical features extracted from the physiological data and put
these data into the same classification algorithm. In these two studies, we applied SAM
scales for self-reports. For the analysis on the physiological data, the features of HRV were
excluded in the second study because the variance explained by these features was in-
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Categories of Affective Stimuli N Self-
reports
Physio-
logical
Anima,
Mentor,
Shadow,
Four Hero archetypes 7 28.0 % 36.7 %
Hero’s Departure 4 42.0 % 53.3 %
Hero’s Trials 4 43.1 % 57.1 %
Hero’s Rebirth 4 38.4 % 52.9 %
Hero’s Return 4 40.6 % 56.1 %
Joy, Neutral, Fear, Sadness, Amusement 5 50.4 % 50.7 %
Joy, Neutral, Fear, Sadness 4 64.9 % 57.2 %
Table 6.7: Comparison of the classification accuracy achieved using the self-report questionnaires
and the physiological data. Upper five rows demonstrats the categories of movie clips
of archetypal content; the lower two rows are the categories of movie clips of explicit
emotions. The highest classification rates for the movie clips of archetypal content and
the explicit emotions were marked with underlines. The four hero archetypes include
hero’s departure, hero’s trials, hero’s rebirth, and hero’s return.
significant. On account of consistency, we excluded HRV and used the LDA classification
method to analyze the data of HR, SCL, and SCR for building predictive models particularly
for further comparison. The results of the analysis on the present study are as follows. The
confusion matrices of the predictive models generated by LDA based on self-report data
and physiological data are demonstrate in Table 6.8 and Table 6.9. Each row in these tables
shows how well the model can correctly predict the membership of the movie clips in each
category. The cells with underlined digits indicate the percentage where the category was
correctly predicted, and the cells with bold digits indicate the highest classification rate
among all the predicted group members. That is, only those cells with underlined and
bold digits are successfully classified by the predictive model.
We started with the self-report data. The predictive model derived from LDA on self-
report data about archetypal symbols only obtains 24.2% accuracy (cross-validated) and
the effect size is medium (canonical correlation = 0.539). The confusion matrix of the
model obtained from the self-report data is demonstrated in Table 6.8. Among all the
seven categories, three categories were successfully differentiated based on the self-report
data: hero’s trials, hero’s return, and mentor. Next, the same analyses on physiological
data were performed. We extracted useful features from the raw data of electrocardio-
graphy and skin conductance: heart rate, skin conductance level, and skin conductance
response. These data were then fed to LDA for further evaluation. The confusion matrix of
the model obtained from the physiological data is demonstrated in Table 6.9 on the follow-
ing page.The predictive model generated by LDA on the physiological features reached an
accuracy of 34.4% (cross-validated) and the effect size of the predictive model for archety-
pal symbols is medium (canonical correlation = 0.414).
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Confusion Matrix of the Self-Report Data
Classified
as !
ANI DEP TRI REB RET MEN SHA
Anima 7.6 9.1 4.5 0.0 31.8 28.8 18.2
Departure 10.6 24.2 31.8 0.0 7.6 12.1 13.6
Trials 9.1 21.2 39.4 0.0 9.1 7.6 13.6
Rebirth 15.2 7.6 7.6 0.0 28.8 22.7 18.2
Return 9.1 1.5 6.1 0.0 40.9 24.2 18.2
Mentor 12.1 3.0 7.6 0.0 16.7 45.5 15.2
Shadow 12.1 18.2 27.3 0.0 13.6 16.7 12.1
Canonical correlation = 0.539, Effect Size = Medium, 24.2% of
cross-validated grouped cases correctly classified.
Table 6.8: The confusion matrix of the model obtained from the LDA on the self-report data for
archetypal movie clips (in percent). ANI means anima; DEP means hero’s departure; TRI
means hero’s trials; REB means hero’s rebirth; RET means hero’s return; MEN means
mentor; SHA means shadow. Each row shows the probability of which category the stim-
ulus is classified. The values with underlined digits indicate the accuracy each archetype
can be correctly classified. The values with bold style indicate the highest probability in
each row. Only three categories (Trials, Return, and Mentor) are successfully differenti-
ated by the predictive model.
Confusion Matrix of the Physiological Data
Classified
as !
ANI DEP TRI REB RET MEN SHA
Anima 50.0 9.1 12.1 7.6 7.6 10.6 3.0
Departure 12.1 27.3 12.1 9.1 12.1 15.2 12.1
Trials 4.5 13.6 39.4 9.1 12.1 6.1 15.2
Rebirth 12.1 13.6 4.5 36.4 13.6 9.1 10.6
Return 7.6 7.6 13.6 12.1 34.8 18.2 6.1
Mentor 19.7 10.6 9.1 12.1 10.6 27.3 10.6
Shadow 12.1 13.6 24.2 15.2 4.5 4.5 25.8
Canonical correlation = 0.414, Effect Size = Medium, 34.4% of
cross-validated grouped cases correctly classified.
Table 6.9: The confusion matrix of the model obtained from the LDA on the physiological data for
archetypal movie clips. Each row shows the probability of which category the stimulus is
classified. The values with bold style indicate the accuracy each archetype can be correctly
classified. All the categories are successfully differentiated by the predictive model.
The overall classification rate of the self-report data (24.2%) and physiological data
(34.4%) toward archetypal movie clips both are higher than a chance level (14.29% for
seven categories). Moreover, the classification rates of the self-report data are mostly con-
tributed by the three categories that can be successfully differentiated (hero’s trials, hero’s
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return, and mentor), which are even less than half of the number of all categories. Mean-
while, all the categories can be differentiated by the predictive model of physiological data
at a recognition rate no less than 25%, ranging from 27.3% to 50.0%. It appears that the
performance of the predictive model obtained from the physiological data is higher than
the one gained from the self-report data.
6.5 discussion
The results of our experiment suggested that archetypal movie clips in different categories
can be correctly classified with recognition rates higher than chance level. This has con-
firmed the answer to our first research question. In order to answer the second research
question, it is necessary to compare the robustness of the predictive models obtained from
self-reports and physiological signals. Previous studies collected affective stimuli based
on the categorization of basic emotions, and they reported higher recognition rates from
self-report data than the results of the physiological data (Desmet et al., 2004). While our
results of physiological data showed a comparable accuracy of recognition, the perfor-
mance of the predictive model obtained from self-report data is significantly lower than
previous studies on basic emotions, which is a new finding that related studies have not
yet discovered. However, there are many ways to explain this finding, especially when this
might relate to some very fundamental questions that have been under debate for years.
We consider our results as preliminary findings so that we have to keep them open for all
possible explanations.
6.5.1 Consistency between the Two Studies
Since the present study was an advanced version of the second study using an improved
experimental design, it is important to compare and reassess the results of these two stud-
ies for further inferences. The second study has some limitations. There is only one clip for
each category of affective stimuli used in the second study, which has limited the statistical
power of the results and thus it cannot be used to build predictive models for developing
applications. Moreover, it is unclear if there were unique patterns of emotional experi-
ences induced by movie clips in the same categories. These concerns have been solved by
expanding the pools of movie clips for each category. In the present study, we used three
movie clips for each category of affective stimuli, which allows us to answer the research
questions we have put forward in the Introduction section.
These two studies have shown similar trends in their classification rates of the predic-
tive models obtained from the self-report data and the physiological data. In the second
study, the classification rate of the predictive model obtained from the self-report data
have reached 28.5 percent while the performance of the predictive model obtained from
the physiological signals was considerably better (46.5%). The effective size of the model
of the physiological signals was also noticeably higher than the effective size of the model
obtained from the self-report data. Similarly, in the present study, the predictive model
derived from the physiological data outperformed the model obtained from the self-report
data (34.4% vs. 24.2%). Although the classification rates are lower than the previous study,
they are still higher than the chance level. The decreases in the classification rates can be
explained by the numbers of the stimuli in each category in the present study have sub-
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The Second Study The Present Study
Correctly
Classified
Effect
Size
Correctly
Classified
Effect
Size
Self-Report
Data
28.5 % 0.544 24.2% 0.539
Physiological
Data
46.5 % 0.752 34.4% 0.414
Table 6.10: Comparison for the results of the emotion recognition rates toward the archetypal movie
clips obtained from the second study (see Chapter 5) and the present study. A leave-one-
out LDA classifier was used for both studies. The effect size is explained by Canonical
correlation coefficients.
stantially increased. The results of the present study are in accordance with the previous
experiment, and have further confirmed the validity of the interpretations we put forward
earlier in Chapter 5.
6.5.2 Unconscious Emotions
From a methodological perspective, if we assume that it is possible to consciously feel
emotion toward archetypal movie clips, a reasonable explanation would be that the exist-
ing dimensions of SAM are not comprehensive enough to cover the emotions elicited by
archetypal content. The development of the SAM scale mostly focused on quantifying emo-
tions into three dimensions: valence, arousal, and dominance. It appears that these three
dimensions are inadequate for representing emotions induced by archetypal movie clips.
More dimensions are needed for higher-order emotional qualities. Some topics related to
emotion would be inspiring for new dimensions, such as mindfulness (Hamilton, 2006) or
spirituality (Moberg, 2010). However, the real challenge is to find proper means of mea-
suring these qualities in psychological studies. Another possible explanation is that the
self-report technique is not suitable for measuring emotions other than basic emotions. It
might be problematic to ask participants to report their emotions through rational intro-
spection because people do not always tell what they really think (Nisbett & Wilson, 1977).
Moreover, it is suggested that emotion belongs to the experiential system, not the rational
system of human mind (Kahneman, 2003). The self-report data collected through rational
reasoning using might be a ’translated’ version of emotional feeling from the experiential
system. Therefore, these data might be biased and cannot authentically reflect the true
emotional qualities.
Although the above explanations about self-report techniques require more studies for
further justification, the analysis on physiological data has shown prominent results for
measuring emotional responses toward archetypal movie clips. Although the archetypal
movie clips in the same category are edited from different movies, the predictive model
obtained from physiological data still allows us to differentiate each category. To some
extent these results have provided preliminary evidence for the assumption that people
have similar bodily activities while being exposed to archetypal content. Archetypes are
unconscious knowledge that cannot be access by the conscious mind. However, it still can
be manifest through some unconscious reactions, especially unconscious emotions. In the
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context of cinema experience, the results of the self-report data collected by introspective
reasoning have indicated the inaccessibility of the conscious mind, but the results of phys-
iological measures showed a relatively effective power to couple the archetypal content
with emotional responses. This explanation is also partly in accordance with Damasio’s
proposition about the distinction between emotion and feeling (Damasio, 2010). He argues
that emotions are the phenomena that are carried out by cognitive actions in our bodies,
which can be observed through physiological signals, whereas feelings of emotions are
composite perceptions of these actions in body and mind. In other words, feelings are
images of emotions rather than emotions themselves. Feelings and emotions are not al-
ways identical, and not all the emotions can be perceived as feelings. Although Damasio’s
theory has been broadly accepted and seems valid for supporting the hypothesis that the
archetypal movie clips induce unconscious emotion, it is still an open question for future
studies to explore the human’s unconsciousness.
6.5.3 Implications for Developing Future Applications
One of the primary goals of this study is to couple the archetypal media content with
its corresponding emotional responses in order to build computational models that can
be used in practice. Based on the review provided by Novak et al. (2012), the predictive
power of our model obtained from physiological data is in line with other related studies
in terms of classification accuracy. It needs to be noted that all the seven categories were
successfully differentiated according to the physiological data (see Table 6.8). This means
that the emotional responses measured by physiological signals toward each category of
the archetypal content showed unique patterns that can be recognized by computational
systems. The results suggest that it is feasible to apply the obtained predictive models for
developing affective computing systems for various purposes.
More importantly, the results of our experiment have suggested that movie clips belong
to same categories of archetypal content induced similar emotional responses even if these
movie clips were extracted from different movies. This has provided substantial evidence
that supports the validity of the analytical method we have developed (see Chapter 3). It
appears that archetypal symbolism is a useful resource for analyzing media content in
various movies in terms of emotional experiences. This has provided a new direction for
studying media content in addition to perceptual qualities that have been well researched,
such as colors and shapes, and shifted the focus to a higher level of understanding - sym-
bolic meaning of media content. In the Third Part of this thesis, we will further discuss
how these findings can be applied in design research and design practice.
6.5.4 Limitations
The validity of emotion recognition across people has been a difficult problem even in psy-
chology because people may have different reactions while experiencing the same emotion
(Russell, 1994). In our study, we intended to examine whether the participants have a simi-
lar pattern of emotional responses to the given categories of archetypal content. Although
the results suggested that seven categories of archetypal content can be recognized via
measuring physiological signals, this finding cannot be generalized as evidence proving
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the existence of the collective unconscious. Nevertheless, archetypal symbolism provides a
new perspective on analyzing media content, which may be valuable for media design.
The present study did not aim at justifying the validity of Jung’s theory specifically on
its universality. Therefore, we did not recruit equal numbers of participants from different
countries and most of the participants were from Spain, where the study was conducted.
Nevertheless, we performed further statistical analyses specifically on the cultural back-
grounds of the participants in order to answer this question. There were no significant ef-
fects on the interaction between the categories of movie clips and the countries where the
participants were born. Although the results to some extent support Jung’s theory, more
studies are required specifically for assessing the universality of archetypes. Moreover, the
number of stimuli for each category were still relatively low (three movie clips). Although
the present study have overcome the main limitation of the second study, it is necessary
to include more data samples per participant in order to facilitate the generalization of the
results.
6.6 conclusion
In this study, we extended from the previous study and conducted an experiment with
an improved design, using three movie clips for each category of archetypal content. The
results were in line with the previous study and further confirmed the interpretations we
have put forward in Chapter 5. In contrast to the results of the stimuli of explicit emo-
tions, the results of archetypal media content showed that the emotional responses of
the participants can be correctly classified with the predictive model obtained from the
physiological data while the performance of the predictive model derived from the self-
report data was considerably low. There were several interpretations for this finding and
one of the most promising interpretations was that archetypal media content may induce
unconscious emotions. Moreover, in this study, we also applied the method presented in
Chapter 3 for analyzing the symbolic meaning of the media content as affective stimuli for
the experiment. Although, the primary goal of this study was not to justify the hypothe-
ses in Jung’s theory, the findings of this study have confirmed the feasibility of applying
archetypal symbolism for analyzing media content. Finally, we applied machine learning
techniques in this study to build predictive models that are robust enough for developing
applications that can be used in practice. These predictive models serve as the basis of
the artificial intelligence that enables affective computing systems to couple media content
with corresponding emotional responses. In the following chapters, we turn back to the
context of design. Provided with the findings in the present study, we propose to consider
archetypal symbolism as a design pattern for media content. The link between archetypal
media content and emotions in the viewing experience appears to be the key element that
bridges the psychological findings and emotional design.
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Part III
I M P L I C AT I O N S F O R D E S I G N

7V I S U A L I Z I N G E M O T I O N S I N M E D I A C O N T E N T
7.1 introduction
Emotion is an essential part of people’s mental life. While psychological science strive for
exploring the functionality and the ontology of emotion, other fields of study focus on
how research on emotions can be applied in real-life applications and seek the possibili-
ties to enhance the quality of mental life. In the engineer field, ’affective computing’ was
first proposed by Picard (2000), who advocates the importance of emotion while the main-
stream engineering studies focus more on machines and technologies rather than human
perspectives. One of the visions of affective computing is that future computers (or ma-
chines) should be capable of sensing human emotions and acting accordingly, and, in an
ideal scenario, computers should even be able to deliver emotional expressions to enhance
their communication with human users Picard (2003). The current states of affective com-
puting mainly focus on the development of precise and reliable measurements for emotion
recognition and emotion modeling using computational algorithms. The obtained models
can thus be applied to real-life applications that support a higher-level of human-computer
interaction and even enrich human-human communication.
Although affective computing has grown vigorously and has achieved great success
in recent years, its knowledge has not yet been used to support emotional design. This
might due to the fact that most designers rely on experience-based approaches rather
than systematic approaches in order to cope with various design challenges. Experience-
based approaches are based on tacit knowledge that cannot be explicitly described and
can only be gained through practices, especially for designers (Mareis, 2012). Experience-
based approaches are often used to deal with complex problems in which people can
hardly solve through logical thinking and thus can only rely on their intuition for decision
making (Dijksterhuis, 2004). On the contrary, systematic approaches are suitable for well-
defined problems and less demanding on designers’ experiences. Therefore, systematic
approaches are mostly used for design evaluations rather than design practices.
The new challenge for design researchers is to integrate systematic approaches into
experience-based approaches. Although experience-based approaches are powerful partic-
ularly for design practices, they are prone to make mistakes and less consistent (Kahneman,
2003). In the Second part of this dissertation, we have conducted three studies to explore
the relationship the emotions in archetypal media content using affective computing tech-
niques (see Chapter 4, 5, and 6). There were two primary findings. Firstly, we applied
archetypal symbolism to meaning analysis on media content, and developed a standard
procedure for editing archetypal media content from commercial movies for psychological
experiments. Secondly, the results of these three studies suggested that emotions induced
This chapter is (partly) based on:
Chang, H.-M., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (2014). Mood boards as a universal tool for
investigating emotional experience. In A. Marcus (Ed.), DUXU 2014, Part IV, (LNCS Vol. 8520) (pp. 220–231).
Switzerland: Springer International Publishing.
Journal of Engineering Design, to be submitted.
115
visualizing emotions in media content
by archetypal media content were either too complicated to express through self-reports
or inaccessible to conscious awareness, but these emotions can be classified by using the
predictive model obtained from the physiological data. Since experience-based design ap-
proaches toward emotional design are based on conscious introspection and self-reports,
it appears that a wide range of emotions have not yet been discussed in emotional de-
sign. Thus, it is necessary to integrate affective computing into experience-based design
approaches in order to facilitate emotional design. In this way, the design process would
remain flexible and designers could get useful insights provided by scientific studies.
In order to initiate this undertaking, we started with mood board making, which was
known as an experience-based technique used for communicating and visualizing emo-
tional qualities. The use of mood boards is versatile. It has long been used for communi-
cating emotional qualities between designers and clients (Cassidy, 2008). The process of
mood board making also serves as a resource for creative thinking (McDonagh & Storer,
2004). While mood board making has become an essential skill for design practice, we have
seen its potential to be a research tool specifically for investigating non-verbal emotional
experience. In order to use mood board making as a research tool for studying emotions, it
is necessary to apply psychological methodologies to verify its validity. This would reveal
possible disadvantages of using mood board making for research purposes, but also help
discover new opportunities to integrate affective computing into emotional design.
We first review the current development of emotion evaluation tools in design research,
and then revisit the procedure of making mood boards from a psychological perspec-
tive to formulate a framework of mood board making as a research tool for emotional
design. According to this framework, we conducted two experiments to examine the effec-
tiveness of mood boards in expressing emotional qualities across interpretations of design-
background and non-design-background participants and the validity of mood board mak-
ing for archetypal and non-archetypal media content. These two studies helped clarify the
advantages and disadvantages of using mood board making as a research tool for studying
emotion. Next, we developed an application by implementing affective computing technol-
ogy for supporting the process of mood board making in order to enhance the validity of
mood board making and remedy its deficiencies in visualizing the continuous emotional
experiences in archetypal media content. A case study was reported for demonstrating
the use of this application. Finally, we discuss the implications of this study for emotional
design and look forward to future work in this direction.
7.2 design research on emotions
Similar to affective computing, Kansei Engineering is a consumer-oriented approach that
is used to quantify emotional qualities particularly in products, and generalize design fac-
tors that allow designers to refine the current design and even explore new possibilities
for design at the early stage of product development (Nagamachi, 1995). Researchers in
Kansei Engineering intend to investigate the relationship between consumers’ psycholog-
ical feelings and product features, such form, shape, color, and any perceptual qualities.
Designers can thus generate new product concepts by manipulating product features. This
method can also be used to evaluate qualities of new concept at early stages of the design
process (Barnes & Lillford, 2009). The Japanese word ‘Kansei’ encompasses broad concepts,
referring to all of which are conceived as mental responses to external stimuli, including
emotion, senses, and aesthetics (Nagamachi, 1995). Although Kansei Engineering covered
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the issues about how customers feel about products, it was developed specifically for aes-
thetics and product design and did not draw much on psychological theories. This was
probably because psychological theories put more emphasis on the functional views of
emotions that facilitate the survival of human beings as a species, but rarely discuss non-
utilitarian emotions, e.g. aesthetic emotion (Scherer, 2005a) and emotions in media content
(Wirth & Schramm, 2005). Therefore, design researchers cannot directly apply psycholog-
ical theories to research on emotional design. This has led to the challenge for design
researchers to mediate psychological theories and approaches into the context of design.
Research in Kansei Engineering often uses semantic scales with perceptual and emotional
qualities, which may give rise to some concerns about cultural differences and product
categories (Khalid, 2006). For example, the expression in Japanese and English on certain
perceptual qualities may differ; kitchen appliances and automobiles should use different
sets of semantic scales.
The connection between emotion and design has drawn more attention since the term
’emotional design’ was coined and popularized by Norman (2005). In recent years, pioneer-
ing design researchers have taken the initiative to extend existing psychological theories
to build models particularly for product emotions (Desmet & Hekkert, 2002; Desmet, 2003;
Hassenzahl, 2008; Diefenbach & Hassenzahl, 2011). Some researchers have shift the focus
from physical products to user experience, exploring how emotions influence the overall
experience under certain circumstances (Norman, 2005; Diefenbach & Hassenzahl, 2011;
Hassenzahl et al., 2010). Jordan (2000) developed a questionnaire specifically for evalu-
ating positive emotional experience about products. This questionnaire encompasses 14
questions about specific emotions, such as entertained, excited, and satisfaction. Taking
into account the feasibility across products and cultures, this questionnaire provided op-
tional open-ended questions that allowed the experimenter and the subject to add new
words. While Kansei Engineering and Jordan’s questionnaire focused on physical prod-
ucts, several new evaluation tools for measuring user experience were proposed in recent
years. User experience questionnaire (UEQ) (Laugwitz et al., 2008) used a similar approach
to Kansei Engineering but shifted the focus from products to users. Thus, UEQ removed
adjectives describing physical appearance of physical products (e.g. shape and color) and
included more words for describing cognitive load, emotional feelings and preferences.
While most evaluation tools are intended to derive immediate responses from subjects, a
tool called iScale (Karapanos et al., 2012) was developed for observing long-term, continu-
ous user experiences. This tool requires users to recall their long-term experiences periodi-
cally while using a new product in their daily lives. Unlike other tools using Likert scales,
iScale takes a novel approach, asking users to draw a curve to indicate the changes in their
emotional experiences related to the product. However, this curve-drawing approach does
not aim to acquire exact emotional qualities, but to serve as a reference for tracing pleasant
or unpleasant events that occurred, which allows designers to ‘reconstruct’ the past and
solve potential problems of the product accordingly. However, the abovementioned eval-
uation tools are language dependent. Although the interpretations in affective meaning
are universal at a certain degree (Osgood et al., 1975), various modalities of emotional re-
sponses are universally valid and might benefit non-verbal emotion communications, such
as facial expressions (Ekman, 1994). PrEmo (Desmet et al., 2004) was developed based
on this assumption, using facial expressions and body gestures with animated cartoon
characters to illustrate different emotional qualities. Subjects could thus fill this question-
naire through self-reports as an instrument for measuring consumers’ emotional responses
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specifically to product appearance. In addition to the abovementioned tools, there are more
new tools released in recent years (e.g. Huisman et al., 2013; Hole & Williams, 2007).
Most design researchers apply research-based approaches to investigate product emo-
tions (e.g. Norman, 2004; Desmet et al., 2007) and endeavor to develop systematic proce-
dures for evaluating emotional experience. However, how to study emotion in design prac-
tice is rarely discussed. Over the past years, designers have been using experience-based
tools, such as mood boards, to study emotions. Comparing to systematic tools, experience-
based tools are usually quick-and-flexible solutions and do not have strict term of use. On
the other hand, the validity of experience-based tools is difficult to validate so that this
kind of tool is rarely discussed in empirical studies.
7.3 revisit mood board making
Considering integrating affective computing into emotional design, we start with mood
board making because it is a design tool particularly for studying emotional qualities. In
order to verify the validity of mood board making, it is necessary to revisit its procedure
and thereby look for possibilities to improve this experience-based tool using systematic
approaches.
7.3.1 A Psychological Perspective
Mood boards are a collection of visual images gathered together to represent an emo-
tional responses to a design brief (Garner & McDonagh-Philp, 2001). It is a visual and
sensory instrument for designers to communicate with each other and also with the clients
(McDonagh & Storer, 2004). This tool functions as a non-verbal medium communicating
complex and delicate emotional qualities that are difficult to express through languages.
The process of mood board making can stimulate insightful discussions (McDonagh &
Storer, 2004; Garner & McDonagh-Philp, 2001), providing inspirations at the early stage of
concept development (Barnes & Lillford, 2009). In order to support mood board making,
various modalities of interactive technologies were applied to developing digital mood
board (Lucero et al., 2008), which enable designers and clients to co-create mood boards
effectively.
Mood board making were developed solely for designers. Since mood board making is
technically easy and simple, some researchers have tried to use mood boards as a catalyst
in focus groups (McDonagh et al., 2002). Similar to the context-mapping approach (Visser
et al., 2005), mood board making may stimulate more feedback from target users and help
designers discover deeper insights about user needs and aspiration towards products. This
has shown the potential of mood boards to be used as a tool for capturing emotional expe-
riences in different contexts. Today, mood board making has become an essential skill for
designers. Several studies have discussed how to teach and apply this technique in design
education (Cassidy, 2008; Garner & McDonagh-Philp, 2001; McDonagh & Denton, 2005). It
appears that most designers are trained to translate emotional qualities into mood boards
– a visual manifestation that associates with the given content, e.g. products and brands.
However, this technique did not gain adequate credits in terms of scientific evidence. It
is necessary to assess the validity of mood boards to be an effective tool for studying
emotions in design research.
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Figure 7.1: A psychological perspective on mood board making in design practices.
A general context of use of mood boards can be illustrated as follows (see Figure 7.1).
In the early stage of the design process, one of the primary tasks is to define emotional
qualities of the new product. To initiate this undertaking, designers usually start with the
‘design theme’ of the given project, such as the brand image of the client and the marketing
position of the new product. After a thorough understanding of the theme, designers can
thus make mood boards to visualize predefined emotional qualities. These mood boards
serve as part of the key references for later stages of product development. Designers
have to discuss with their clients about the mood boards to identify the common goal of
the project, and also talk with target users in order to obtain useful insights. From a psy-
chological perspective, the above process can be decomposed into two stimuli-response
processes. The ‘design theme’ of the given project can be conceived as a mutual affective
stimulus to bot designers and users/clients. After both of them have been primed with
the emotional experience, designers make mood boards as a self-report outcome, and then
users/clients provide their evaluation according to their subjective emotional experience.
Designers need to modify their mood boards iteratively in order to reach a certain consen-
sus among themselves and the target users. If we intend to use mood board making as
a research tool, it is necessary to assess the validity of these two processes - the making
of mood boards and the evaluation of mood boards (see Figure 7.1) - in order to ensure
that the final outcome (i.e. mood boards) successfully reflect the emotional qualities in the
design theme.
7.3.2 Mood Boards as a Research Tool for Study Emotions
In order to take this initiative, we needed to first verify the validity of the evaluation of
mood boards. If designers and target users share universal criteria on evaluating mood
boards, the evaluation process would thus serve as the reference for testing the validity of
mood board making.
For evaluation, previous studies have revealed that design students share a common
perception of mood boards (McDonagh & Denton, 2005). The authors recruited a group
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of design students to create mood boards according to two general terms, ‘masculine’ and
‘feminine’, and asked them to give ratings to the mood boards created by other students
depending on how well the mood boards represent the concept of masculine and feminine.
The results suggested a consistency for both male and female students in terms of the
concept of ‘masculine’ and ‘feminine’. These studies have revealed promising results in
this direction, encouraging us take a step forward and taking into account more critical
issues that are related to the validity of the evaluation process on mood boards.
First of all, it is necessary to verify if mood boards are emotionally meaningful for both
designers and target users (i.e. individuals who are not trained as a designer). While most
designers are trained to make mood boards, they are also experienced in interpreting and
justifying mood boards. Although mood boards are assumed to be a non-verbal emotional
communication tool, it has not yet clarified if users share the same underlying criteria in
justifying mood boards with designers. In order to apply mood boards as a universal tool
for evaluating emotions for the general population, it is important to examine whether
mood boards can be self-explained affective content to both designers and users.
Second, in the study of McDonagh & Denton (2005) the raters (i.e. the design students)
also participated in the task of making mood boards. This would lead to a priming effect
because the raters had thought attentively about the themes for creating mood boards,
and would have anticipated what elements might be included in the final mood boards.
We propose to include users as the role of rater in order to avoid priming effects, and this
setting is also closer to how mood board making is applied in design practices.
Lastly, the stimuli for eliciting emotions in designers and users should be more immer-
sive, emotionally rich, and generic. Most previous studies used static pictures to demon-
strate the visual appearance of products, such as keywords, color, shape, and materials
(Nagamachi, 1995; Desmet et al., 2004). However, this content is too feature-specific, and is
not suitable for the early stage of product development. Moreover, the selection of media
type should also be taken into account. Several psychological studies have suggested that
film clips are an effective media type for eliciting emotions (Rottenberg et al., 2007; Philip-
pot, 1993; Gross & Levenson, 1995). Film clips are relatively short, intuitively powerful,
and easily accessible; the clips and the procedure for viewing them can be standardized
across participants (Lench et al., 2011).
In order to overcome the above mentioned issues, we chose to use TV commercials as
a proper resource for affective stimuli in our research (see Figure 7.1). TV commercials
have long been used in research on emotions specifically for consumer psychology (Edell
& Burke, 1987). TV commercials are suitable for our research because affective reactions
to TV commercials are highly related to buying behaviors (Baumgartner et al., 1997) and
the symbolic meaning of advertisement is an essential element in visual communications
between products and consumers (Rompay et al., 2009). Moreover, mood board making is
closely related to the brand image of the product as it is often used in the early stage of
product development (McDonagh et al., 2002). TV commercials represent the spirit of the
brand of the company and demonstrate the emotional qualities that the company intend to
communicate with their potential customers. More importantly, TV commercials were con-
sidered as a fruitful resource of media content that contains represents archetypes (Mark
et al., 2001; Rapaille, 2001; Tsai, 2006; Caldwell et al., 2010).
While mood boards making is often used in design practice, we propose three research
questions about the validity of using mood boards as a research tool for investigating emo-
tions for the general population rather than just designers. The first research question is
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whether designers and non-design-background people had universal tendencies in judg-
ing the qualities of mood boards. If the answer to the first research question is positive, the
second research question is to ask whether individual designers could make equal quality
of mood boards for different design themes, for example, different categories of archety-
pal media content. In the meantime, the third research question is to determine whether
archetypal media content stimulated designers’ creativity in making mood boards that
contained richer emotional qualities. In order to answer the above three questions, two
studies were conducted respectively.
7.4 study 1 : the evaluation of mood boards
The first study was to examine whether designers and non-design-background people
share the same criteria for judging the qualities of mood boards. In the process of mood
board making, TV commercials of specific brands serve as the ’design theme’; they can be
regarded as affective stimuli from a psychological perspective (see Figure 7.1). Therefore,
we put the present study in a hypothetical scenario. At the first stage, twelve professional
designers were recruited to create mood boards for each of the selected commercials. Mood
board making in the present study should focus on the emotional qualities rather than
design features because it was the early stage of the design process. The mood boards were
considered as representations of the emotional qualities delivered by the TV commercials.
In the second stage, voluntary participants were presented with the same TV commercials
for emotion elicitation. After watching each of the commercials, the participants needed
to compare their emotional feelings with the emotional qualities represented by the mood
boards, and then evaluate these mood boards based on their subjective feelings.
We selected two commercials, of which products should belong to the same category in
order to have the results of the two commercials comparable. Two TV commercials of auto-
mobile brands, BMW (Rathod, 2012) and Jeep (SistemasNormalesHD, 2013), were selected
as affective stimuli. Both of these two commercials were one minute long. The content of
these two commercials represents feminine and masculine images based on the definition
of Jungian theory of archetypes on ’anima’ and ’hero’ (Jung, 1964). The selection process
followed the analysis method we have developed earlier (see Chapter 3). Twelve profes-
sional designers were invited to participate in mood board making. All of these designers
are originally from Taiwan and have at least two-year professional experiences as a de-
signer. They first watched one of the two commercials and created an image-only mood
board, and repeated the same task for the other commercial. Therefore, 24 mood boards
were created for the later experiment (see Appendix B and Appendix C for all the mood
boards). The display of the two commercials followed a random order. The designers were
asked to make mood boards to describe their own emotional feelings about the content of
the commercials and ignore their preoccupied impressions about the brand and its prod-
uct features. In order to standardize the resources they used for creating mood boards,
an online mood-board-making application called ‘Moodshare’ (Mooooodle Limited, 2011)
was used to perform the task. Moodshare was associated with several online media re-
sources, such as Google Image, Flickr, Picasa, and Instagram, which provide the designers
a standardized source for creating mood boards.
While mood boards have long been considered useful for designers, in this experiment
we intended to verify whether non-design students and design students gave similar rank-
ings over mood boards. If the answer was positive, mood boards could thus be useful for
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investigating emotional experience among individuals who were with or without a design
background. A qualitative questionnaire was applied to collect more information about
the criteria for justifying the quality of the mood boards. Our experiment was conducted
at the Usability Laboratory of CETpD research center at the Polytechnic University of Cat-
alonia, and the design studio of the Department of Industrial Design at National Taiwan
University of Science and Technology. There were 36 design students and 16 non-design
students, including 25 Females and 27 males, volunteered to participate in our experiment.
The average age of the participants was 24.46 years old (SD = 4.96). The students were orig-
inally from 11 countries; 22 participants were from Asia; 26 were from Europe; 4 were from
South America. The experiment followed a within-subject design. Each session accommo-
dated one participant and thus every participant performed all the tasks respectively.
7.4.1 Procedure
The procedure of our experiment is as follows (see Figure 7.2). Firstly, an introduction was
given to the participant and the participant needed to fill in an informed consent form for
the experiment. After signing the agreement, the participant was seated in our laboratory,
which was arranged as a usual living room to make the participant feel comfortable and
relaxed. The visual part of the video was projected onto a white wall; the display dimen-
sions are 325 cm by 175 cm, while the audio part of the video was delivered via wireless
headphones. When the above setting was ready, the light in the laboratory was dimmed
in order to make the participant more immersed in the video presentations. The two TV
commercials were play in random order. After finishing viewing one of the videos, the
participant was then asked to fill the questionnaire. The questionnaire encompassed two
parts; the first part was providing keywords to describe his or her emotional experience
about the video; the second part was to rank mood boards according to the participant’s
own emotional experiences about the video.
The keywords served as qualitative data that represented the participant’s perceived
emotional qualities and denoted the prominent elements that attracted his or her attention.
The participant was asked to focus on the content of the video rather than the brand of
the commercial although the influence of the brand of the commercial might still affect the
judgment of the participant. After this part of questionnaire was finished, the participant
was led to the wall that presented mood boards corresponding to the given commercial.
All the mood boards were presented at the same time in order to provide an overview,
and the participant could look closer into each mood board to give rankings. The mood
boards were created earlier by professional designers in the first stage, representing the
emotional qualities that were perceived and expressed by them. The participant was asked
to give rankings for the 12 mood boards for each commercial according to his or her overall
viewing experience. The mood board that was most relevant should be ranked as number
1, and the second relevant as number 2, down to the least relevant which is number 12.
The participant performed the same task for both the two commercials respectively.
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Figure 7.2: The procedure of the first study of mood boards. First, the participant watched one of
the two commercials, wrote down keywords and then gave rankings for mood boards.
The same order repeated for the other commercial.
7.4.2 Results
In most cases, a Pearson correlation is a valid estimator of inter-rater reliability, but only
when meaningful pairings are available between two raters, but it is not suitable for more
than two raters. The intra-class correlation (ICC) was developed for estimating inter-rater
reliability on quantitative data (Shrout & Fleiss, 1979). We applied the analysis on intra-
class correlation using a two-way-random, average-measure model. The results indicated
that the inter-rater reliability among all rankings given by all participants is remarkably
high (ICC(2, 52) = 0.939, F(23,1175) = 15.7 , p < 0.001, 95% confidence interval for ICC pop-
ulation values: 0.898 < ICC < 0.969), which indicates that design and non-design students
showed similar opinions on how the mood boards matched their emotional experience.
In order to examine if there are significant differences between the rankings of mood
boards, we used a non-parametric repeated-measures analysis of variance, i.e. the Fried-
man Test (Friedman, 1937). For the mood boards of BMW commercial, a Friedman test
revealed a significant effect of the designers on the rankings (X2(11) = 60.461, p < 0.001).
Similarly, the same test on the rankings for the mood boards of the Jeep commercial also
revealed a significant effect (X2(11) = 198.855, p < 0.001). The results suggested that there
are significant main effects on the rankings of the mood boards for the two commercials
respectively.
Therefore, we proceeded to post-hoc analyses. The Wilcoxon-Nemenyi-McDonald-Thompson
test was developed specifically for a post-hoc test that enables pairwise comparisons for
non-parametric repeated measures data (Hollander & Wolfe, 1999). In Table 7.1, we pre-
sented the results of descriptive analyses and the pairwise comparisons between the top
three and bottom three mood boards for both two commercials. It needs to be noted that
each of the top three mood boards is significantly better than any of the bottom three
mood boards. It is noticeable that part of the top three and bottom three mood boards for
BMW and Jeep commercials were made by the same designers (designer K and E in top
3;designer H and C in bottom 3). The top ranked mood boards for the two commercials
are presented in Figure 7.3 and 7.4. It can be seen that the numbers of the images included
in each mood board are different. We performed the Person’s Chi-squared test to examine
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BMW Commercial (Anima) Jeep Commercial (Hero)
ID Mean (SD) Post-hoc ID Mean (SD) Post-hoc
K 4.80 (3.23) K-H: p = 0.003
K-B: p < 0.001
K-C: p < 0.001
E-H: p = 0.006
E-B: p < 0.001
E-C: p < 0.001
D-H: p = 0.028
D-B: p = 0.002
D-C: p < 0.001
G 3.65 (2.79) G-H: p < 0.001
G- I: p < 0.001
G-C: p < 0.001
K-H: p < 0.001
K- I: p < 0.001
K-C: p < 0.001
E-H: p < 0.001
E- I: p < 0.001
E-C: p < 0.001
E 4.92 (3.17) K 3.80 (2.87)
D 5.22 (3.01) E 4.33 (3.25)
H 7.57 (3.13) H 8.82 (2.45)
B 8.02 (3.25) I 9.55 (2.60)
C 8.43 (2.68) C 9.88 (2.44)
Table 7.1: The results of the descriptive analyses and the post-hoc test for pairwise comparison
on the rankings for the mood boards [average ranking (standard deviation)]. Twelve
designers participated in this study (ID alphabetically ranging from A to L). The upper 3
rows show the top 3 and the lower 3 rows show the bottom 3 of the twelve mood boards.
if there is a significant correlation between the number of the images in a mood board and
its ranking. The results showed that there was a negative correlation between the numbers
of images and rankings (r = - 0.175, n = 1224, p < 0.001). The results were reasonable be-
cause more images could accommodate richer information and trivial emotional qualities
could be communicated through associations. However, the number of the pictures should
be reasonably limited by the context of use because ideally a mood board should allow
the viewer to have an overview of all the visual stimuli within it while the content of each
picture should be recognizable in order to initiate the process of association.
Figure 7.3: The top ranked mood board for the BMW commercial (by designer ’K’ in Table 7.1).
The keywords given by the participants serve as references for inferring the underlying
criteria that were used for ranking the mood boards. We applied the Ground theory to code
the keywords in order to identify various themes (Ryan & Bernard, 2003). After coding, we
conducted a descriptive analysis on the numbers of appearance of words in each theme
(see Table 7.2). It can be seen that the participants rarely refer to certain emotional qualities
directly, but used a large amount of sensory words, analogies, and metaphors. Combining
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Figure 7.4: The top ranked mood board for the Jeep commercial (by designer ’G’ in Table 7.1).
the keywords in the same theme allowed us to associate the emotional qualities perceived
by the participants, e.g. the feeling of being home.
7.5 study 2 : comparison between archetypal and non-archetypal con-
tent
The results of the first mood board study have confirmed that design students and non-
design students had similar opinions on ranking the mood boards. It is suggested that
the participants share a natural tendency in judging the qualities of mood boards even
though some of them have no design backgrounds. Next, we proceed to answer the sec-
ond research question - whether individual designers could make equal quality of mood
boards for different categories of archetypal media content. Apart from the second research
question, the other research question to be answered is whether archetypal media content
stimulated designers’ creativity in making mood boards that contained richer emotional
qualities.
Two automobile TV commercials with non-archetypal content were selected for compar-
ison. Both of the two commercials were made by the same advertising agency Wieden &
Kennedy. One of the non-archetypal TV commercials, Honda Cog, utilized a chain of col-
liding parts taken from a disassembled automobile in order to demonstrate the motion
qualities of the mechanical objects in an automobile (Thomme, 2012). The other commer-
cial, Honda Everyday, used a series of daily routines behaviors, including driving a car, in
order to emphasize the importance of owing a reliable car in modern people’s lives (Krug,
2006). Most of the content in the commercial of Honda Everyday was highly similar to
the category of neutral emotions in IAPS and IADS, standardized databases for affective pic-
tures and sounds (Lang et al., 1995; Bradley & Lang, 2007a). Both of these two commercials
were archived on the Internet and received good reviews for their high qualities of aesthet-
ics. Although these two commercials were considered well-made ones, they contained no
archetypal symbolic meaning, and thus served as affective stimuli with non-archetypal
media content in the second study of mood boards.
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BMW Commercial (Anima)
Theme Mean (SD) Examples
Superior 1.31 (1.39) Modern, Admirable, Quality, Aesthetic, Stylish,
Art
Home 1.25 (1.19) Relaxing, Happy, Comfort, Safe, Enjoy, Life,
Warm
Sensuality 1.19 (1.34) Breeze, Air, Floating, Soft, Vibration, Smooth,
Gentle
Elegance 1.10 (1.09) Tranquil, Calm, Peace, Harmonious, Slow, Steady
Nature 1.08 (1.45) Freedom, Liberty, Adventure, Explore, Wild,
Jump
Strength 1.00 (1.07) Velocity, Power, Momentum, Sprint, Streamline,
Intense
Feminine 1.00 (1.31) Emotional, Attractive, Desire, Sexy, Dream,
Reminiscing
Jeep Commercial (Hero)
Craft 1.52 (1.42) Handmade, Perfection, Concentrate, Texture,
Precision
Strength 1.25 (1.52) Fight, Strong, Rise, Tension, Heavy, Robust, Force
Trials 1.19 (1.68) Strive, Lonely, Challenge, Battle, Pain, Sweat,
Frustrated
Hero 1.08 (1.22) Epic, Brave, Passion, Determination, Honest,
Honor
Rebirth 0.79 (1.04) New life, Achievement, New horizon, Job well
done
Mental 0.77 (1.06) Expectation, Projection, Motivation, Ambitious,
Intention
Table 7.2: The keywords provided by the participants for the two commercials, ordered by the
average counts of the appearance of the words in the coding themes (SD means standard
deviation).
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In order to validate the reliability using mood boards as a research tool, the consis-
tency of the mood board making should be taken into account. It is important to evaluate
whether the designers are able to make equal quality of mood boards for different commer-
cials. In the previous study, we invited twelve professional designers participated in mood
board making. According to the ranking given by the participants, we invited two of the
designers who made the top-ranked mood boards (designer E and K in Table 7.1) and two
designers who made the lowest-ranked ones (designer C and I in Table 7.1) to contribute
in this study. Their mood boards for archetypal media content continued to be used in the
present study (i.e. mood boards for TV commercials of hero and anima archetypes). The
task for these four designers in this study was to make mood boards for non-archetypal
media content for comparison, i.e. the TV commercials of Honda Cog and Honda Everyday.
Similar to the previous study, they first viewed one of the two commercials and made a
mood board that described their emotions about it, and then repeated the same procedure
for the other commercial. The mood boards made by the designers are shown in Figure
7.5 and Figure 7.6 for example (see Appendix D for all the mood boards). With this experi-
mental design, we can examine whether the designers who made top-ranked mood boards
in the previous study could still conduct better performance in this study.
Figure 7.5: One of the mood boards for the mechanical object commercial (by designer ’G’ in Table
7.1).
Figure 7.6: One of the mood boards for the daily routine commer (by designer ’G’ in Table 7.1).
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Therefore, we collected 16 mood boards for this study, including mood boards for the
hero archetype, the anima archetype, the mechanical object and the daily routines. Next,
we conducted an online survey using these mood boards as affective stimuli. Different
from the previous study, the primary goal of this study was to examine whether the mood
boards for archetypal media content (the commercials of the hero archetype and the an-
ima archetype) induced richer emotions than the mood boards for non-archetypal media
content (the commercials of the mechanical object and the daily routines). According to
Zajonc (1980) and Dijksterhuis (2004), it was suggested to use ’preferences’ as an essen-
tial indicator for retrieving the richness of the emotions and preferences should not be
influenced by inferences. In addition, some research also used preferences for evaluating
archetypal content (Maloney, 2002). This leads to a key distinction between the present
study and the previous study. In the previous study, the participants first viewed the TV
commercials and used these viewing experiences as references for ranking mood boards,
which involved inferences in that they had to compare what they perceived from the stim-
uli and their own emotional experiences with the mood boards. In order to remove the
impact of inferences on the participants’ preferences on the mood boards, we decided to
exclude the viewing task for the participants and asked them to report their preferences
on the mood boards without any given references. Since the participants were unaware of
what content these mood boards were related to, the results would thus allow us to infer
whether the mood boards for archetypal media content were more emotionally attractive
than the mood boards for non-archetypal media content.
7.5.1 Procedure
This study was less constrained because the participants did not need to view the com-
mercials in a controlled setting. In order to facilitate data collection, we used webpage
questionnaires, which were more accessible and more convenient for recruiting partici-
pants from different countries. Nevertheless, it is important to make this online survey
similar to a physical one such as the previous experiment (see the right panel in Figure 7.2
on page 123), which allows the participants to have an overview of all the mood boards for
comparison and look closer at the details of an individual mood board when giving rat-
ings. Therefore, we built an experimental webpage using a jQuery plugin, Gridster, which
enabled participants to drag and drop mood boards in order to rearrange their positions
for visual comparison. The participants could also click on a specific mood board to view
the full-size of it and then give a rating of ’attractiveness’ for the given mood board.
The invitation to this online questionnaire was spread out through Internet. Before en-
tering the experimental page, the participant was required to read the informed consent
form and provide demographic information (e.g. age, gender, nationality, and design or
non-design professionals). The experiment started only if the individual participant agreed
with the terms. Next, the participant would be led to a tutorial page with five fruit and
vegetable pictures in order to get familiar with the drag-and-drop interface and the rating
mechanism (see Figure 7.7). After the practice, the participant would enter the core part of
the experiment–give ratings for all the sixteen mood boards. The initial screen showed an
overview of all the sixteen mood boards and the positions of the mood boards were ran-
domized (see Figure 7.8). The participant could click on one of the mood boards to enlarge
the mood board to see the details and give a rating about the attractiveness of the selected
128
7.5 study 2 : comparison between archetypal and non-archetypal content
Figure 7.7: The tutorial for the experiment for the second study of mood boards
mood board (see Figure 7.9). The rating score of the attractiveness scale ranged from one
to one hundred. After submitting the rating, the screen would go back to the overview.
The participant could start with any of these mood boards, and modify the ratings any-
time when they felt necessary. After giving a rating for one of the mood boards, the exper-
imental webpage would instantly calculate and show the ranks for all the mood boards
that had been rated (see Figure 7.8). This was to remind the participant to keep her rat-
ing standard consistent because her judgment might be influenced by the priming effect
that resulted from the previous mood board. After giving ratings for all of the sixteen
mood boards, the webpage would rearrange the position of the mood boards according to
the ranks of the mood boards. The participant could review the ranking and the ratings
and modify the ratings before submitting the final results. The data of which the partic-
ipant did not finish the whole experiment were discarded in the later analysis. In total
there were 178 participants who completed the whole rating tasks. Among the 178 par-
ticipants, 99 were females and 79 were males; average age was 29.09 (SD=7.91), including
28 nationalities across five continents (Africa, Asia, Europe, North America, and South
America). Among all the participants, 79 were with design backgrounds and 99 were with
non-design backgrounds.
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Figure 7.8: The overview of all the mood boards in the experiment. The initial positions of the
mood boards were randomly assigned. The participants could rearrange the positions
of the mood boards through drag-and-drop mouse behavior. Click on any of the mood
boards would enter the rating screen for the participant to give a rating of attractiveness
(see Figure 7.9).
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Figure 7.9: The rating screen of the experiment. The participant could use the slider bar to give a
rating of attractiveness. After submitting the rating, it would go back to the overview of
all the mood boards (see Figure 7.8).
7.5.2 Results
We applied the analysis on intra-class correlation using a two-way-random, average-measure
model. The results indicated that the inter-rater reliability among all rankings given by all
participants is remarkably high (ICC(2, 178) = 0.945, F(15,2655) = 18.3 , p < 0.001, 95% con-
fidence interval for ICC population values: 0.899 < ICC < 0.977), which indicates that all
of the participants had similar criteria in giving ratings on the attractiveness of the mood
boards. The results were in accordance with the previous study, again confirmed the valid-
ity of using mood boards for communicating emotional qualities. We further looked into
whether there were differences between the ratings on attractiveness of the mood boards
given by the design-background participants and the non-design-background participants.
In order to validate the reliability using mood boards as a research tool, the consistency
of the mood board making should also be taken into account. In the present study, two
designers who made the top-ranked mood boards (designer E and K) and two for the
lowest-ranked mood boards (designer C and I) in the previous study were invited to make
mood boards for the other two commercials. Thus, we need to test if the mood boards
made by designer E and K are more attractive than mood boards made by designer C
and I respectively. In accordance with the previous study, we first transfer the ratings
into ranking data and thus used the ranking for the following analyses. The same non-
parametric repeated-measures analysis of variance, i.e. the Friedman Test (Friedman, 1937)
was used. The ’designer who made the mood board’ served as a grouping variable. The
131
visualizing emotions in media content
results showed a significant effect of the designers on the ratings on attractiveness (X2(3)
= 17.438, p < 0.001). Therefore, we proceeded to post-hoc analyses using the Wilcoxon-
Nemenyi-McDonald-Thompson test (Hollander & Wolfe, 1999).
Next, we proceeded to examine whether the mood boards for archetypal media content
were more attractive than the mood boards for non-archetypal media content. In order
to answer the research question, the data are categorized into two groups: archetypal (in-
cluding the hero archetype and the anima archetype) and non-archetypal (including me-
chanical object and daily routines). The Wilcoxon signed-rank test is considered to be an
appropriate statistical analysis for answering the research question (Wilcoxon, 1945). The
results of the analysis indicate that the attractiveness of the mood boards for archetypal
media content and non-archetypal media content are significantly different (p < 0.001).
According to the results of the descriptive analysis, the mood boards for archetypal me-
dia content (Mean=55.64, SD=23.05) were more attractive than the mood boards for non-
archetypal media content (Mean=52.50, SD=24.08).
In Table 7.3, we presented the results of descriptive analyses and the pairwise compar-
isons among the mood boards made by the four designers. The results indicate that the
mood boards made by designer K are significantly more attractive than all the others
and there were no significant differences among the mood boards made by designer E,
designer C and designer I. It appeared that designer E performed less well in creating
mood boards for non-archetypal media content comparing to the mood boards he made
for archetypal media content. These results allow us to answer the third research question,
that individual designers might perform unequally well in making mood boards for dif-
ferent design themes. This to some extent reflects the nature of mood board making as an
experience-based tool for extracting emotional qualities. Variations in the quality of mood
board making still occurred even though these four professional designers were highly
experienced.
Designer Mean (SD) Post-hoc
K 7.88 (4.63)
K-E: p < 0.001 ***
K-C: p = 0.013 **
K-I: p = 0.039 *
E-C: p = 0.356
E-I: p = 0.209
C-I: p = 0.991
E 9.00 (4.34)
C 8.60 (4.77)
I 8.53 (4.51)
Table 7.3: The results of the descriptive analyses and the post-hoc test for pairwise comparison
on the rankings for the attractiveness of the mood boards [average ranking (standard
deviation)]. Four of the twelve designers in the previous study participated in this study.
Designer K and E made the top-ranked mood boards in the previous study; designer C
and I made the lowest-ranked mood boards in the previous study.
Similar to the previous study, we conducted the Person’s Chi-squared test to examine if
there is a significant correlation between the number of the images in a mood board and its
ranking. The analysis yielded similar results, showing that there was a negative correlation
between the numbers of images and rankings (r = - 0.046, n = 2848, p = 0.014). In the previ-
ous study, the correlation analysis was meant to determine whether the number of images
used in mood boards was correlated to the preciseness of using mood boards to communi-
cate emotional qualities. On the other hand, the correlation analysis in the present study
aimed to verify whether the number of images used in mood boards was correlated to
132
7.5 study 2 : comparison between archetypal and non-archetypal content
the richness of the emotions in mood boards. Both of the analyses showed significant re-
sults, which suggested that designers should consider using more images in mood boards
for communicating trivial emotions and meanwhile enhancing the attractiveness of mood
boards.
7.5.3 Summary
Designers are usually assumed to be more sensitive to affective content than users and
clients because designers are more experienced in visualizing emotional qualities. Al-
though the participants with non-design backgrounds were less experienced in concep-
tualizing and visualizing emotional qualities, they share similar criteria with the design-
background participants for judging the qualities of the mood boards because the inter-
rater reliability among all the participants are noticeably high. However, it needs to be
noted that these two studies are different in their judging mechanism in terms of psy-
chology. In the first study, the participants were first presented with the TV commercials
as references for judging the mood boards. For executing this task, two mental capabili-
ties might get involved in the decision-making process. We assumed that the participants
would use associations for judging the quality of the mood boards according to their own
emotional experiences. However, it was also possible that the participants made inferences
to compare the content of the commercials and the content of the mood boards and did not
use their own emotional experience as the primary reference for ranking the mood boards.
While inferences are considered to be part of the rational system of human mind, associ-
ations belong to the experiential system (Epstein, 1994; Kahneman, 2003). It was unclear
which of these two mental capabilities contributed more on their judgment about ranking
and rating the quality of the mood boards. In order to clarify this confusion, in the second
study the participants’ judgment about the quality of the mood boards were solely based
their own preferences about the mood boards without viewing the TV commercials. Since
several studies have used preferences as an indicator for measuring emotions in decision-
making tasks (e.g. Zajonc, 1980; Dijksterhuis, 2004), the results further confirm that the
participants were utilizing their experiential systems rather than using the rational system
for their decision making in the given task.
The results of these two studies have confirmed the validity of using mood boards as
a tool for investigating emotional experience among a general population. Furthermore,
since the mood boards used in our study were made without adding any text, it has re-
vealed the capability of mood boards to express non-verbal emotional qualities. Traditional
research on emotion tends to use direct measurement, such as self-reports on specific emo-
tional qualities ‘excited’. Although this approach is effective in most cases, it is prone to
filter out trivial emotional qualities that are difficult to express through languages. The re-
sults of our studies suggest that mood boards have the potential to be used as an indirect
measure using visual images as cues for associating complex, trivial emotional qualities.
Since images are language independent, mood boards may overcome the limitation of
traditional approaches for studying emotions in design. According to the results of the
correlation analysis on the number of the images in the mood boards and the ranking of
the mood boards, it is suggested to include more images in one mood board in order to
enhance the richness of its emotional qualities. While this finding seems obvious, there are
more factors that have not yet been taken into account, such as the layout of mood boards.
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The real challenge is to keep the balance between the number of the images and other
factors related to mood boards in order to enhance the expressiveness of mood boards.
One of the underlying motivations for the two studies was to determine whether archety-
pal media content could stimulate designers’ creativity in making mood boards with
richer emotional qualities. In the second study, the statistical analysis revealed that the
mood boards for the archetypal media content are more attractive than those for non-
archetypal media content. Therefore, we can conclude that using archetypal media content
as stimuli would help designers create emotionally-richer content, e.g. mood boards in our
study. However, the results of our studies could not answer the question about whether
archetypal media content was emotionally richer comparing to non-archetypal media con-
tent. As we mentioned earlier, the nature of mood board making is an experience-based
tool and the validity of the outcome (i.e. mood boards) would largely depend on the de-
signer’s expertise in dealing with various kinds of media content. In the second study,
some designers performed equally well in extracting emotional qualities for both archety-
pal and non-archetypal media content (e.g. designer K) while other designers could not
make equal-quality mood boards in both cases (e.g. designer E, C, I). It appears that using
mood board making as a research tool for studying emotions requires the supports from
systematic approaches such as affective computing.
7.6 visualizing emotions in media content : archeboard
The abovementioned studies have indicated two limitations of applying mood board mak-
ing to research on emotions. Firstly, although the inter-rater reliability of mood board
evaluation was shown to be significantly high, it is difficult to control the quality of mood
board making because designers may be more sensitive to specific kind of media content
than other kinds. The experiential system of human mind is a slow-learning and less pre-
cise progress (Epstein, 1994; Kahneman, 2003). Since mood board making is essentially an
experience-based tool, it takes time for designers to represent the emotional qualities in the
content that they are not familiar with. Moreover, it has always been a great challenge for
psychologists to investigate continuous emotional experiences in media content (Zillmann,
1983). The primary difficulty is to measure the transition between different emotions and
its impact to the overall experiences (Anderson & Bushman, 2002). In addition, most of the
studies relied on self-reports as the main reference for measuring emotions, which influ-
ences the emotional experiences to be measured (Soleymani et al., 2012a). When it comes
to using mood boards to present continuous emotional experiences, it is even more diffi-
cult because mood boards are static visualizations that cannot demonstrate the changes in
emotions with time. It appears that mood board making has its natural limitations in order
to be used as a research tool for investigating emotions in media content.
While these limitations of mood board making can hardly be overcome using traditional
approaches, we have seen the great potential of integrating affective computing technolo-
gies to remedy the above problems. As we have illustrated in Figure 7.1, mood board mak-
ing includes emotion elicitation (i.e. viewing the media content) and emotion recognition
(i.e. the making of mood boards). After viewing the media content for eliciting emotions in
themselves, designers thus recognize their emotion states through introspection and make
mood boards as a way of self-reports on the emotional qualities in the media content. Most
previous studies on emotion have utilized self-reports as the basic technique for emotion
recognition. Self-reports are based on the fundamental assumption that humans are able to
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precisely identify their emotional states through introspection (e.g. Bradley & Lang, 2007b).
In the field of emotional design, researchers also apply this approach to investigating prod-
uct emotions and user experience (e.g. Desmet, 2012; Laugwitz et al., 2008). However, if we
put self-reports into design practices such mood board making, it is necessary to integrate
systematic approaches to remedy the weakness of experience-based approaches.
Researchers in the affective computing field exploit advances in physiological measure-
ments to monitor continuous emotional experiences. Physiological measurements allow
researchers to develop applications with real-time emotion recognition and this approach
was considered to be more implicit in a sense that the participants are not distracted by self-
report questionnaires and can thus fully concentrate on the given tasks, such as viewing
media content (Soleymani et al., 2012a). In Chapter 5, we have discussed how physiologi-
cal measurements can be useful for overcoming the difficulties in investigating continuous
emotional experiences in media content. We also demonstrated how to generate predictive
models from physiological signals for recognizing emotions in media content in Chapter
6. Thus, the current challenge is to exploit this knowledge to support the process of mood
board making.
7.6.1 Implementation
In order to achieve this goal, we developed two applications to handle the two separate
parts of experimental processes of research on emotion: emotion recognition and emo-
tion representation. For emotion recognition, one of our colleagues implemented the ex-
perimental procedure of our previous experiment (see Chapter 6) into an application of
Android mobile device, called ArcheSense (Ivonin et al., under review). ArcheSense en-
compasses the process of data analysis on physiological signals and the process of model
training using machine learning algorithms. Since this application was built on the mo-
bile platform, it is easy and convenient for researchers to conduct experiments to collect
physiological data and generate results that can be directly used for various purposes.
ArcheSense also allows researchers to load these generated models for real-time emotion
recognition and save these predictions as a record of the continuous emotional experience
within a given period of time. The technical specification of installing and using Arch-
eSense requires a 7-inch tablet Android device and one set of Shimmer wearable sensors
of ECG and skin conductance (see Figure 7.10). The value of ArcheSense is to simplify
the process of data analysis and model training and allow researchers to use the obtained
computational model directly in practice without spending time on implementing the com-
putational models into mobile devices. When using ArcheSense for on-line recognition, the
user (i.e. either a designer or a researcher1) needs to define a proper length for the time
window for generating predictions. For example, if the time window is five seconds, Arch-
eSense would generate a new prediction every five seconds. For reviewing a one-minute
movie clip, ArcheSense would generate twelve predictions in total, and thus the user could
observe the transitions of emotional experience with a five-second interval.
The other essential part of research on emotion is emotion representation. We developed
a desktop application, ArcheBoard, in order to support mood board making according to
the predictions generated by ArcheSense (see Figure 7.11). While ArcheSense mainly fo-
1 These applications can be used by designers or researchers. In the text we call them ’the user’ to avoid
confusions.
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Figure 7.10: Technical specification of ArcheSense requires a 7-inch tablet Android device and a
set of Shimmer sensors for ECG and skin conductance.
cuses on the technical challenges in terms of affective computing, the development of Arch-
Board aimed to represent the scientific results in a way that can be used in design practices.
ArcheBoard was built upon the Adobe AIR environment, which can be freely installed in
various computational platforms. The data storage of ArcheBoard utilizes the JSON data
format, which has been widely used in recently years. In other words, ArcheBoard is not
necessarily bonded to ArcheSense and is capable of reading any plain text file with a spe-
cific structure. Researchers can process their data using the techniques they are familiar
with and load the results into ArcheBoard for visualization and initiate the design process.
The motivation for developing these applications was not to take over the role of designers
in making mood boards, but to serve as a design tool that provides an initial version of
mood board for designers to start with. The initial mood boards are based on the predic-
tions generated by the classification model according to the real-time physiological signals.
Since the classification rate of the computational model is not high enough to provide pre-
cise results, the initial mood boards should be considered as a reference that still requires
further evaluation and modifications. As we have concluded in the previous two studies
about mood boards, both design and non-design participants were capable of judging the
quality of mood boards. Designers could get quick feedback from the participants or other
designers about the resulting mood boards and improve them iteratively in order to have
a better representation for the emotional qualities in the media content.
The starting screen of ArcheBoard briefly introduces the procedure of importing re-
quired data for conducting studies (see the top panel of Figure 7.12). There are four stages
in ArcheBoard and the first three stages are designed for the user to import corresponding
files in order to proceed to the final stage–the review stage. The design of the graphic user
interface took into account the consistency and accessibility in order to make the proce-
dure clear, easy to use, and understandable. On the left side of the screen there is always
a mouse-over sliding menu. This menu is universal portal that allows the user to access
to any of the four stages. Even if the user had already entered the review stage, the user
could still access to any of the first three stages to load another file for reviewing other
studies or media content. The color of the tags of the menu is consistent with the color
scheme of the corresponding screen. Thus, the user would easily recognize the progress
of importing data. After importing the correct file at the first three stages, the user could
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Figure 7.11: The process of using ArcheSense and ArcheBoard for supporting research on emotions
in media content. This diagram is adapted from Figure 7.1.
proceed with click on the large arrow on the right side of the screen; the current screen
would thus slide to the left side and the next screen would appear accordingly. This style
of transition between stages was designed to inform the user which stage he or she was at.
The first stage, Gallery, is for importing pictures for mood board making (see the bottom
panel of Figure 7.12). The user could define their own categories of pictures and include
more pictures to expand their collections. The user could also edit the name of the category
or delete some of them if necessary. However, it needs to be noted that the name of the
categories should be identical with the categories in the predictive model of emotion. For
example, if the user included the media content of anima, hero, and shadow for model
training, there should also be the categories of anima, hero, and shadow in the gallery of
ArcheBoard. Thus, ArcheBoard could map the results of prediction using corresponding
pictures to represent the emotion in the media content. The second stage, Video, is for
importing the media content to be reviewed (see the top panel of Figure 7.13). The current
version of ArcheBoard is able to read most of the popular format of digital videos, e.g.
mp4. The user could select one clip at a time for review and change to another movie clip
if necessary. The media player in this stage allows the user to view the loaded movie clip
to ensure if the clip is correctly selected. The third stage, Study, allows the user to import
the data of predictions generated by ArcheSense or other emotion recognition applications
(see the bottom panel of Figure 7.13). The data should be formatted into the JSON syntax
and follow the specific structure2. The user need to import corresponding files in the first
three stages correctly in order to initiate the fourth stage–Review. In the Review stage,
there are two modes available for different context of use. In the next section, we will
describe how these two modes can be used in design and research.
2 The template file is available for downloading at https://dl.dropboxusercontent.com/u/1226237/template.
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Figure 7.12: The screenshots of ArcheBoard (part I). The top panel demonstrates the introduc-
tory screen of ArcheBoard and the bottom panel shows the screen of the first stage
of ArcheBoard. The starting screen of ArcheBoard briefly introduces the procedure of
using ArcheBoard for reviewing the emotional experience in media content. The first
stage allows the user to import their collections of affective pictures as the materials for
creating mood boards. The user could click on the next button at each stage to enter
the following stages.
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Figure 7.13: The screenshots of ArcheBoard (part II). Continued with Figure 7.12, the top panel
demonstrates the screen of the second stage and the bottom panel shows the third
stage of ArcheBoard. The second stage allows the user to import the media content
to be reviewed. The third stage requires the user to import the file of the predictions
generated by ArcheSense or other online emotion recognition applications. In the third
stage, the user could click on the next button to enter the review stage.
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7.6.2 Image Mode
The first mode of the Review stage of ArcheBoard is for mood board making. One of the
motivations for applying affective computing techniques in emotional design was to over-
come the limitation on studying continuous emotional experiences. Therefore, the time
axis is extremely important for reviewing emotions in media content. Rather than create
a mood board to generalize the overall emotional experiences in the given media content,
ArcheBoard was designed to visualize the changes in the emotional experiences along
with the timeline. Thus, the user is required to define a time window when using affec-
tive computing applications for emotion recognition (e.g. ArcheSense). These applications
would make predictions according to the data within this sliding time window through-
out the whole period of the movie clip. This data was required to import to ArcheBoard
in the third stage, and ArcheBoard would create a mood board for each time window ac-
cording to the predictions generated by the affective computing application. In the case
of five-second time window for reviewing a one-minute movie clip, ArcheBoard would
automatically generate twelve mood boards. In the image mode of ArcheBoard, the media
player is designed to play the movie clip loaded in the second stage. This media player is
also the main controller for reviewing the emotional experience along with the timeline of
the media content. The user could simply play the movie clip or navigate to specific scene
in the movie clip, and ArcheBoard would generate new mood boards or load saved mood
boards for the given time window of the media content. Thus, the continuous emotional
experience can be visualized with a series of mood boards generated by ArcheBoard ac-
cording to the on-line predictions obtained from the physiological signals (see Figure 7.14).
In order to further modify the mood board for the given time window, the user needs to
stop playing the video to enable the editing functions for mood board making.
The mechanism of generating mood boards is described as follows3. Each of the predic-
tions includes the probabilities for each category of emotions and the sum of the all these
probabilities would be 100 percent. First, ArcheBoard would calculate the display area of
the current screen, and then calculate the area for each category of emotions according
to the probabilities. Next, ArcheBoard would randomly select one picture from the same
category of the gallery. The size of the pictures would be based on the probabilities of
the emotions predicted by the computational model. For example, if the emotion of ’hero’
was predicted as 30 percent of probability for the current time window, the area of the
picture of ’hero’ would approximately be 30 percent of the display area. Other emotions
that are less likely being felt for this moment would be represented with pictures that are
relatively small. Since the sum of the probabilities is 100 percent, the initial mood board
is made of pictures of which number is equal to the number of the categories included by
the predictive model.
While the video keeps playing and moves to the next time window, the previous mood
board will fade away to the left side of the screen and the mood board for the current time
window will fade in from the right side of the screen. The user could stop playing the
video for editing the mood board for the given time window. The user could double-click
on blank space to add more descriptions by entering keywords. The position and the size
of the pictures and keywords can be modified freely (see the bottom panel in Figure 7.14).
The information about the probabilities for each category of the emotions can be access by
3 A video for demonstrating the image mode of ArcheBoard can be access through the following link https:
//www.youtube.com/watch?v=3UWWw0ozZrs
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Figure 7.14: The image mode of ArcheBoard. The button A is for saving the generated mood
boards; the button B is for switching to the annotation mode; the button C is for open-
ing the gallery panel for adding new pictures to the mood board. Each item has a
submenu for editing, deleting, and resizing.
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clicking on the pictures. The user could also add more pictures from the gallery or delete
the inappropriate ones if necessary. The main reason for this design is to cope with the
transition between various emotions particularly for the continuous emotional experience
in media content; the emotions could be mixed at a given moment (Wirth & Schramm, 2005).
The predictions generated by computational models provide an overview of the probabil-
ities for each category of the emotions that might emerge within the given time window.
Although the predictions may suggest that some emotions are more likely to appear com-
paring to others, it is necessary to compare the results and the media content in order to
have a clearer view of the emotions within the given time window. Moreover, affective
computing techniques for emotion recognition still cannot replace a human agent in most
cases because the accuracy of the generated predictions is not robust enough. Therefore,
ArcheBoard was to provide an initial version of mood boards as a reference for designers
to start with. The predictions generated by the computational model would remedy the
weakness of traditional mood board making. When the designer is unfamiliar with the
given media content, the generated mood boards would cover the trivial emotional quali-
ties that might be ignored. Moreover, while traditional mood board making cannot capture
the transitions of the emotional experience, ArcheBoard could generate mood boards along
with the timeline of the media content, which allows the user to visualize the changes in
emotions. The user could thus extract mood boards for specific scenes in the media content
and use them as materials for design and research.
7.6.3 Annotation Mode
The image mode of ArcheBoard was developed for supporting designers to extract and
visualize emotional qualities in media content; the resulting mood boards can thus be di-
rectly used in design practices. However, the image mode might not be entirely suitable
for researchers who are not design-background, e.g. psychologists, because it requires a de-
signer to modify the initial mood boards for the final results. In order to enable ArcheBoard
to be used for research on emotion outside the design community, the annotation mode
was developed for supporting researchers to conduct qualitative interviews to investigate
the emotional experience along with the timeline. In the field of human-computer inter-
action, some researchers have developed several techniques for evaluating long-term or
continuous user experience over time (Kujala et al., 2011; Karapanos et al., 2012). In order
to help the subjects recall more details about the experience they had gone through, these
researchers asked the subject to draw curves to represent their emotional states over time.
The results of their studies have suggested that the subjects provided more information
than free recall and value-account recall. Taking this into account, the annotation mode of
we have applied curve drawing into ArcheBoard as a way for guiding the participant to
report their emotional experiences for viewing the given media content.
The screen of the annotation mode of ArcheBoard is shown in Figure 7.15. The top-left
panel is the media player that plays the video loaded in the Video stage of ArcheBoard.
The bottom-left panel shows all of the categories of the emotions predicted by the compu-
tational model and the bottom-right panel of the screen shows a longitudinal timeline. In
the timeline panel, the time window is highlighted and moves along with the timeline of
the video being played by the media player on the top-left panel. The scale of the timeline
can be modified by clicking on the zoom-in and zoom-out buttons at the top-right corner
of this panel. The researcher could check the items in the category panel to make the cor-
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Figure 7.15: The annotation mode of ArcheBoard.
responding curves visible in the bottom-right panel. It needs to be noted that the first item
in the category panel is ’Self’, which means self-reports. When this item is checked, the
participant could adjust their level of ’valence’ of their emotional experience by mouse-
dragging at the given time window, ranging from zero to 100 percent. Thus, the mark of
the rating on valence would connect along with the timeline as a curve that represents
the participant’s self-reported emotional experience over time. After giving a rating for the
timeline panel, the participant could also use the top-right panel to provide more qualita-
tive data by adding annotations for the given time window. If the participant leave add an
annotation for a time window, a booklet icon will be attached to the top of the given time
window for indication.
The procedure of using annotation mode of ArcheBoard is as follows. First, the par-
ticipant is required to view a target video that the researcher intends to study; mean-
while, the researcher uses an on-line emotion recognition application such as ArcheSense
to record the whole period of time. Next, the researcher imports all the required data into
ArcheBoard, including the video and the data of the predictions for the emotional experi-
ence over time. The participant is then asked to review the video using ArcheBoard and
give their ratings on valence for each time window at the same time (i.e. curve drawing).
The participant could add annotations to the given time windows to describe what they
perceived, felt, and understood about the media content. The researcher could also sit next
to the participant to have follow-up questions in order to extract more information from
the participant. The experiment ends when the participant finishes the review. Thus, the
143
visualizing emotions in media content
researcher could check the emotions in the category panel to see the changes of the proba-
bilities of all the emotions being predicted. The most interesting part of the results would
be the mapping between the dramatic changes in self-reports on valence and the changes
of other emotions. For example, in Figure 7.15 the valence dropped while the probability
of the ’medium-unpleasant’ emotion increased, which confirmed that the participant was
experiencing an unpleasant emotion within the given time window.
7.7 conclusion
In this chapter, we revisit mood board making from a psychological perspective and con-
ducted two studies to examine its validity of being a research tool for studying emotions
in media content. The results of our studies indicated that the design and non-design
participants had similar criteria for judging the quality of the mood boards. Moreover,
our studies also revealed that the mood boards of archetypal media content were more
attractive than non-archetypal media content, which suggested that the mood boards for
archetypal media content contained richer emotional qualities. However, traditional mood
board making is a technique that relies on the experience of the designer, which leads to
several limitations using mood board making as a research tool for studying emotion.
In order to overcome these limitations, we proposed to integrate the affective comput-
ing techniques into mood board making because we have conducted a study for building
the predictive model for mapping archetypal content and it emotional responses using
physiological measurements. This model can thus be implemented in the applications we
developed. The first application–ArcheSense–was developed for emotion recognition while
the other application ArcheBoard was developed for supporting mood board making and
research on continuous emotional experiences in media content. There are two contexts of
use for ArcheBoard. Designers could use the image mode of ArcheBoard to extract emo-
tional qualities in media content and put the resulting mood boards directly into practice.
On the other hand, researchers could use ArcheBoard as a research tool for conducting
qualitative studies on continuous emotional experiences in media content. ArcheBoard
also allows researchers to have an overview comparing the self-report data and the predic-
tions generated by computational models.
The two studies about mood boards and the development of ArcheBoard have demon-
strated a complete process for integrating affective computing techniques into design and
research on emotions. The weakness of experience-based approaches could thus be over-
come using systematical approaches (e.g. supporting mood board making with affective
computing). It is promising to apply affective computing to other techniques in emotional
design.
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8.1 introduction
In the field of human-computer interaction (Human-Computer Interaction (HCI)), there
have been tremendous endeavors in recent years to build an intelligent system that is ca-
pable of communicating with humans in a natural way. Affective computing, as a branch
of HCI, specifically aims at enhancing the communication between human and machine by
expanding the emotionally-charged channel (Scheirer & Picard, 1999). Researchers have
made considerable progress moving from user interfaces based on the physical level of user
activity to a multimodal interaction that takes into account affective states of users. This has
expanded the vision of research in the HCI field, and pushed HCI into the next paradigm
where interaction goes beyond the traditional input-output mechanical process through a
physical interface. Various applications of physiological technology are employed to mea-
sure and recognize human emotion, and thus intelligent systems are empowered to react
not only to users’ explicit conscious behavior but also to users’ affective states even uncon-
sciously. The advances in Affective Computing considerably facilitate the development of
applications in different fields, especially digital media.
The scope of media systems is remarkably broad in the domain of entertainment appli-
cations. The current state of entertainment computing systems can be classified into two
dimensions: presence of the audience and the activeness of the experience (Nakatsu &
Rauterberg, 2009). Physical presence and mental presence are the two poles of the ’pres-
ence’ dimension. Between these two extremes, integrated presence refers to a proper com-
bination of a certain amount of physical activity and mental engagement (Stapleton et al.,
2002). The other dimension is activeness of the experience. This dimension indicates at
which level of activeness the audience gets involved in the media experience. Depending
on the level of interaction, media systems range from passive to active forms. Passive forms
of interaction provide content to the participants and require relatively less inputs from
them, such as watching movies. On the contrary, active forms of interaction rely on the
participants to play the active role in experiencing or even generating the content, such as
sports and art creation. Traditional media are analog and continuous narratives, such as
dance and musical performance, in which the audience passively perceives the presented
media content on the stage (Manovich, 2002). In order to enhance the interactivity, new
types of digital entertainment encourage the audience to engage in the stories in different
ways. For example, the audience is invited to take part in the storyline in real time by act-
This chapter is (partly) based on:
Chang, H.-M., Ivonin, L., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (in press). En-
acting archetypes in movies: Grounding the unconscious mind in emotion-driven media.
Digital Creativity.
Chang, H.-M., Ivonin, L., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. (in press). Un-
spoken emotions in movies: The basis of emotion-driven storytelling systems. Informatik-
Spektrum.
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ing as the protagonist or the director of the narrative. This mechanism has been adopted
in many video games, particularly in role-playing games. While various applications have
been developed along with these two dimensions, the central part of these two-dimension
taxonomy has not been noted (see Figure 8.1). A more complex, integrated, interactive
genre of entertainment systems has provided many new possibilities for future applica-
tions, e.g. interactive movies and entertainment robots (Nakatsu & Rauterberg, 2009).
Figure 8.1: A new genre of media design in the taxonomic framework of entertainment applications
(Nakatsu & Rauterberg, 2009).
As part of this new genre, we introduce a new type of interactive media system, emotion-
driven media system, which uses the audience’s emotional states as an input and generates
content accordingly. Emotion plays the key role in entertainment experience, and emo-
tional reactions to the media content fulfill not only the need for enjoyment but also an
unconscious need for training one’s capability of dealing with the imagined events (Tan,
2008). The audience provides his or her emotional states to initiate the viewing behavior
actively and meanwhile receives the generated content passively in order to complete the
active-passive experience. In addition, the audience also needs to be physically present to
provide their emotional states, e.g. physiological measurements, and be mentally present
to perceive the content simultaneously. This can be considered as an integrated presence
of the audience when interacting with an emotion-driven media system. Tikka (2010) set
a nice example of new paradigms for applying affective computing in developing digital
media: enactive media. The theoretical foundation of the idea originates from enactivism
in cognitive science, which takes a ‘groundless’ stance that resists the mind-body dual-
ism, and argues that mind, body, and world are interrelated and interdependent (Varela
et al., 1992). Extending enactivism to the cinema experience, Tikka considers cinema as a
metaphorical externalization of embodied mind, saying that the mind of the audience and
the image of the cinema emerge and interplay with and within each other (Tikka, 2004;
2006). The audience and the cinema need to be put together into a systematic context that
mutually and continuously creates its own meaning. Based on this phenomenological argu-
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ment, she made an attempt to develop a media system that technically brings the audience
and the narratives together in an enaction (Tikka, 2010).
Two of the most important notions of the enactive mind theory are autonomy and sense-
making (Froese & Di Paolo, 2011). The idea is that a living organism (i.e. the audience)
is autonomous in a way that it not only responds to the external world (i.e. the media)
in the traditional sense of producing the appropriate action for a given situation, but ac-
tively regulates the conditions of its exchange with the world (Di Paolo et al., 2010). This
exchange process is inherently significant to the living organism, who directly participates
in the generation of meaning by his or her action. In essence, the audience enacts the
whole system; the system would be disembodied without any audience; an enactive me-
dia system together with its audience creates a looping cycle to form a self-contained and
self-organizing system–a system that the autopoiesis theory described as a living organ-
ism (Maturana & Varela, 1980). To enable the whole system, emotion, as the key coupling
between the audience and the media, is highlighted as the central part of the functioning
mechanism (see Figure 8.2). The content of the media system dynamically changes with
the audience’s real-time emotional states while her emotional states are also influenced by
the generated content (Tikka, 2010). The concept of enactive media not only establishes a
new paradigm of emotion-driven media systems but also raises many interesting research
questions on various aspects. For example, how do designers develop the content for the
media system? In addition, how do designers couple the content and the audience’s emo-
tional states in a methodologically valid way?
Figure 8.2: The conceptual framework of an emotion-driven media system.
In Chapter 3, we presented a method for analyzing media content using ’archetypal
symbolism’ as the main reference, and provided a standard procedure for editing the me-
dia content into affective stimuli that can be used in empirical studies. In Chapter 6, we
applied this method into practice and conducted an empirical study for investigating the
correlations between the media content and the emotional responses of the audience. In
this chapter, we intend to look for new possibilities for applying the outcome of these stud-
ies into design of emotion-driven media systems. We propose a new concept of emotion-
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driven media system – archetypal media system. We introduce the conceptual framework
of archetypal media systems and discuss what experience this new type of media system
could bring to the audience and the epistemic meaning of this concept in terms of design.
8.2 archetypal media system
Although media content can be presented in various forms, e.g. prerecorded film clips, au-
dio tracks or text excerpts, or even real-time behaviors (Kaipainen et al., 2011), the narrative
of media content plays the key role in delivering the artistic meaning of the whole work to
its audience. For developing emotion-driven media systems, the most challenging part is
to make the content meaningful in terms of emotions. Designers need to take into account
what emotion is to be induced while the audience is watching a specific scene, and then
consider how this induced emotion can connect to other emotions to form a story. Most
researchers have used a story-based approach. They position the audience as a second
author to tell the author’s story in different ways, i.e. the second-order authorship (Tikka,
2010). The designer needs a complete story as the basis for the media content, and then
decomposes its storyline into a number of meaningful scenes. By mapping proper emo-
tional states to each scene, the author could construct a narrative space as a predefined
script for dynamic storytelling (Tikka et al., 2006). This process is illustrated in Figure 8.3.
In other words, the original story remains, but the storyline is dynamically reshuffled by
the audience according to the real-time changes in his or her emotional states (see Figure
8.4). However, this approach is specific for one story and cannot be generalized to other
stories. Although the storyline is dynamic, the story will be monotonous to the audience
when they have gone through the whole linear storyline.
Figure 8.3: The process of mapping between the media content and its emotional response.
We propose a new approach – the theme-based approach – to prepare the content with-
out taking an initial story as a reference. This approach requires meaningful ’themes’ to be
a generic classification for specific scenes and thus collect scenes across different movies
according to these themes. In order to apply these themes in emotion-driven media sys-
tems, the links between the themes and corresponding emotional responses have to be
unique. It is necessary to examine whether the content in each theme induces a unique
pattern of emotional responses that can be reliably recognized by computational systems.
The theme-based approach overcomes the limitation of the story-based approach and al-
lows designers to be more flexible in creating media content or collecting media content
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across various movies and stories. This allows emotion-driven media systems to provide
mixed, richer content depending on the real-time emotional states of the audience.
Figure 8.4: The mechanism of creating a generative storyline on the basis of the real-time emotion
recognition of the audience. The mapping of the scene and the emotional responses is
based on the process presented in Figure 8.3.
The concept of archetypal media system resonates on one of the primary motivations
of this thesis (see Chapter 1). While humans tell stories that reflect on the society, these
stories in turn shape the human society as it is today. Myth, the oldest form of narrative,
represents a primitive worldview before the human history. In Chapter 3, we described
how myths are connected to the unconscious part of human mind from a psychological
perspective. We further developed a method for analyzing media content on the basis
of the theory of archetypes. Applying this method into the concept of archetypal media
system, archetypes can be considered as the main ’theme’ of the content of the media
system. In order to carry out the concept of archetypal media system, it is necessary to
investigate whether each category of archetypal media content induces unique emotional
responses, especially using physiological measurements. However, very few studies have
been conducted to investigate the relationship between the archetypal media content and
the emotional responses of the audience.
8.2.1 Coupling Emotional Responses with Media Content
When an archetype becomes activated and is experienced with associated feelings and
thoughts, it will result in a complex within the personal unconscious (Walters, 1994). Ac-
cording to Jung, a complex within the personal unconscious is an independently organized
conglomeration of emotions and ideas that are specific to an individual and are products of
interactions among a number of archetypes (Jung, 1959). Although the stimulated emotions
and thoughts cannot directly be accessed by our conscious introspection, the physiological
measures still provide us with chances to infer the unconscious emotion. Since emotion
plays a central role in coordinating humans and the media in an emotion-driven system,
it is necessary to investigate the correlation between the elements of the content and the
induced emotional responses in order to build the interactive mechanism afterwards. Each
element of the content should be indexed by corresponding emotional responses. How-
ever, the real challenge is to confirm the validity of the correlations between emotional
responses and the content. Precisely recognizing human emotion from these physiological
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data is still challenging (Picard, 2003). This might be due to the fact that an ultimate def-
inition of emotion is still unavailable. This is not surprising because for the last century
the same situation has also perplexed psychologists, who are still debating the nature of
human emotion (Lindquist et al., 2013). Some researchers claim that there are only a small
number of basic emotions that are ‘hardwired’ into brain circuits, such as anger or sad-
ness (e.g. Ekman & Cordaro, 2011). Meanwhile, others argue that emotions are constantly
constructed by the human mind so that emotions should not be of discrete, natural kinds
(e.g. Barrett, 2011). In the case of our study, it is contradictory to take the former assump-
tion because the fundamental assumption of the enactive mind is that psychological events
are enacted, not pre-existing. It would be more feasible to assume that emotions are not
just basic kinds but an ongoing psychological phenomenon that is enacted when a living
human is embodied in the world.
In light of this, we do not attempt to identify basic emotional qualities in each clip due to
the fundamental conflict of theory, but concentrate on whether these categories of archety-
pal movie clips can be differentiated by the emotional responses so that the media system
is able to react accordingly. Emotion is assumed as the mediator between two parallel pro-
cesses: consciousness and unconsciousness (Rauterberg, 2010). While conscious thought
and intentional behavior have been investigated for a long time, the importance of the un-
conscious mind has long been overlooked by mainstream science and just started to attract
more attention to contemporary research (Westen, 1999). The common biased view in cog-
nitive psychology often equates unconsciousness with subliminal information processing,
which is too trivial to enter our consciousness. However, a growing body of recent studies
indicated that many thoughts, behaviors, and decisions are formed or made unconsciously
before we are consciously aware of them (Dijksterhuis, 2004; Gigerenzer, 2007; Wilson &
Bar-Anan, 2008; Custers & Aarts, 2010). It is suggested that the unconsciousness functions
as a higher level of human mind that precedes the arrival of consciousness in terms of its
unintentional nature and the inherent lack of awareness (Bargh & Morsella, 2008). While
the focus of mainstream science attends to this new direction, the field of psychoanalysis
and psychotherapy has long been studying the unconscious mind. To measure emotional
responses in laboratory settings, researchers often apply either self-report techniques or
physiological measurement. The most simple and straightforward way to measure the con-
tent of a mental representation of emotion is often considered to be self-reports, which rely
on the participant’s conscious introspection (Barrett et al., 2007a). However, this technique
requires extra efforts from the participants that might distract them from the affective stim-
uli (Soleymani et al., 2012a). On the other hand, physiological measurement directly moni-
tors bodily changes in physiological states. These spontaneous bodily changes are initiated
by the autonomic nervous system (Kreibig, 2010), which provides a great opportunity to
measure unconscious emotion (Miller, 1992).
8.2.2 Empirical Evidence
In Chapter 3, we have developed a method for analyzing media content using ’archety-
pal symbolism’ and suggested a standard procedure for editing archetypal content into
affective stimuli that can be used for building computational models using Affective Com-
puting techniques. Since the emotion toward archetypal content is a new research topic, it
is still unknown whether it is conscious or unconscious. In order to have a more compre-
hensive view of the emotional responses to archetypal content, it is suggested that both
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self-reports and physiological measures are included for emotion recognition. By compar-
ing the results from the two measurements, it is possible to infer whether any unconscious
emotions are induced while viewing archetypal media content. Thus, in Chapter 6, we
conducted an empirical study for investigating the correlations between the media content
and the emotional responses of the audience. We prepared seven categories of archetypal
media content using the method we developed in Chapter 3 and included five categories
of explicit emotions for comparison. For each of the categories, we edited three movie clips
to ensure the statistical power of the computational model.
Our first research question is to ask whether each category of archetypal content in-
duces unique emotional responses that can be classified with recognition rates higher than
chance level. If the answer to the first research question is positive, the second research
question is to examine which technique of the emotion recognition (self-reports or physio-
logical measures) is more robust for classifying each movie clip category. According to the
results of the experiment, the classification for the archetypal content using the computa-
tional model obtained from physiological signals reached 34.4 percent of accuracy, which
was higher than the chance level of seven categories (i.e. 14.29%). For self-reports, the clas-
sification rate only yielded 24.2 percent of accuracy although it was higher than chance
level as well. Therefore, the answer to our first research question is positive, in which the
emotional responses to different categories of archetypal content can be classified higher
than chance level. Next, we proceeded to compare the robustness of the two different kinds
of measurement: self-reports and physiological signals. The results show that the model
obtained from the physiological signals performs better than the model generated from
the self-report data (34.4 % is greater than 24.2 %). Nevertheless, in the case of the media
content of explicit emotions, the classification rate of the self-report data is higher than the
results of physiological signals (64.9 % versus 57.2 %).
According to the work of Reingold & Merikle (1990), measuring unconscious mental
activities should take both direct and indirect approaches, and then make inferences ac-
cording to the comparison between the direct and indirect measurements. In this study,
self-reports served as a direct measurement of the emotional responses and the physiolog-
ical measurement was considered as the indirect one. Since the indirect measurement is
more robust than the direct measurement, we came to the conclusion that the emotions
induced by the archetypal media content might be unconscious (see Chapter 6 for more
detailed discussions).
8.2.3 Novelty of Archetypal Media Systems
The primary feature of emotion-driven media is to include the audience as a ’participant’
who get involved in the process of media content delivery through providing his or her
emotional states. The audience passively receives the media content while actively provid-
ing emotional states that drive the mechanism of the media content delivery. According to
the framework of Nakatsu & Rauterberg (2009), the viewing experience of emotion-driven
media is shifted from a passive position to a mutually-passive-and-active experience. As
we have mentioned about the story-based approach, if we assign one original story as the
media content, the audience will see a story being told in many different ways depend-
ing on their emotional responses to the separate scenes of the story. Thus, Tikka (2010)
positions the audience as a second author, who holds the power to shuffle the storyline
of one original story. However, the story-based approach only applies to one story at a
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time and does not take into account the pattern of the narratives. Archetypal symbolism
and the universal structure of monomyth enabled us to analyze various media content
and categorize similar scenes in different movies into a theme. The results of our empirical
study suggest that each of the categories of archetypal media content is related to unique
emotional responses. Therefore, we argue that archetypal media systems enable the first-
order authorship. When using the theme-based approach, the media content is expandable
and dynamic. Thus, before the audience is attached with the system, there is no original
storyline but a universal pattern of stories that lays the fundamental structure for any me-
dia content. The audience, who enacts the system through providing physiological signals,
acts as the first author of the narrative while being the audience of his or her self-generated
media content by mashing up the archetypal media content.
Figure 8.5: The generative circular storyline of archetypal media. Each category of media content
contains movie clips from different movies. The media content in each of the categories
can be expanded by using the analytical method presented in Chapter 3. The audience
can construct mash-up storylines across different stories by providing their real-time
emotional responses. The richness of the storyline depends on the scale of the collection
of the media content. Ideally, the level of involvement would go deeper if the audience
is fully emersed in the self-provided storyline.
Another novelty of the archetypal media is to generate narratives recursively in real-time.
The media content appears as a generative circular storyline (see Figure 8.5). The content
of archetypal media system can be expanded using the method we developed earlier (see
Chapter 3). The underlying reference for the analysis on the media content is based on the
archetypal symbolism (Gronning et al., 2007) and the hero’s journey (Campbell, 1973). It
needs to be noted that the hero’s journey is a recursive structure; a short journey could
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be part of the life-long journey; a long journey can also be identified as multiple short
journeys (see Figure 3.4 on page 47). In this way, the viewing experience of the archetypal
media system can be considered as an inner journey of the audience. This journey is recur-
sive, generative, endless narratives depending on the size of the collections stored in the
system. According to Jung’s theory, the encounter of the archetypes in one’s unconscious
mind is a way to achieve the wholeness of a person’s spirit (Jung, 1959). This so-called
individuation is a developmental psychic process in which the components of the immature
psyche and the experiences of the person’s life become integrated over time into the whole
personality, including the conscious self and the unconscious mind (Jung, 1967). In the con-
cept of archetypal media system, the individuation can be achieved through enaction. As
we have introduced enaction in the introduction section, the audience enact emotion-driven
media system through providing their emotional states to generate the content and mean-
while making the generated content meaningful to themselves. This looping cycle forms
a self-contained and self-organizing system (Maturana & Varela, 1980), which embodies
the process of individuation in Jung’s theory. Although archetypal media content has its
symbolic meaning in terms of archetypal symbolism, the audience still has to make their
own meaning to enact individuation while viewing the content.
8.2.4 Implications for Media Design
As we pointed out earlier, the theme-based approach focuses on common affective ele-
ments across different stories while the story-based approach can only be applied to a
specific story. Most interactive storytelling mechanisms fulfill the requirement of involv-
ing the audience in the decision-making moment in the story. Although the audience is
not entirely passive, interactive storytelling overall is still pre-scripted, meaning that the
whole story still follows a linear structure, albeit in a more flexible manner than exists in
conventional storytelling. Built upon the original idea of emotion-driven storytelling, the
present study establishes several advantages. The theme-based approach allows designers
to expand their collections of media content in a more flexible way and the generated out-
come would have richer content, encompassing various scenes and characters appearing in
different movies. This study demonstrated a standard procedure for identifying universal
elements in various movies and a psychophysiological approach to evaluating these movie
clips. This will allow developers to build and expand their own collections of movie clips
for developing emotion-driven storytelling systems. These collections of movie clips can
also be used as references for screenwriting
For designing the content of emotion-driven media, archetypal symbolism can be con-
sidered as a design pattern of narratives that are universal to stories in different cultures.
Due to the fact that many myths, legends, and fairytales in different cultures share the
same structure and components, many scholars in different fields have endeavored to gen-
eralize a universal pattern that fits all kinds of stories (e.g. Campbell, 1973; Propp, 1984;
Lévi-Strauss, 1955). These structures can still be seen in modern screenwriting (Vogler,
2007; Field, 1984). Although it is still debatable whether these patterns cover all stories or
movies exhaustively, these structures can be considered as a useful reference for designing
the content of media systems. For example, the collection of movie clips about the ‘men-
tor’ archetype is a useful resource for designers to create media content that is intended
to deliver the feeling of being safe, being guided, and kindness. Our study stands as a
showcase for utilizing archetypal symbolism as a design pattern to develop the content of
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emotion-driven media systems for the narratives that fit the theory of archetypes and the
structure of monomyth.
8.3 conclusion
These new findings about emotion and archetypal content might shed some light on sev-
eral new directions both in the design of emotion-driven media systems and research on
the unconscious mind in cognitive science. In terms of design, we proposed a new ap-
proach – the theme-based approach – for developing media content for emotion-driven
media systems. Our study included seven essential archetypes in the present study as a
starting point and has confirmed that archetypal content extracted from different movies
can induce a similar pattern of emotional responses across individuals, which was robust
enough for emotion recognition. These new findings have expanded the possibility of de-
veloping new types of emotion-driven media systems in addition to the traditional story-
based approach. While the results of this preliminary study are promising, there are more
archetypes that are mentioned in Jungian movie analysis, such as trickster and shapeshifter.
To apply archetypal symbolism in practice, it is suggested that more archetypes should be
included to establish a basis for experimental evidence.
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9.1 introduction
Myths and other forms of narratives were created to explain how the world appears as it is
today (Dundes, 1988). It is argued that humans share an implicit knowledge and use this
knowledge to interpret the external world (Barrett, 2012). In ancient times, ancient people
transferred their interpretations about the physical world into myths. Thus, myths depict a
genuine worldview of mankind in a narrative form. Along with the development of science,
myths are no longer being considered as facts, but they transform into various forms of
narratives, e.g. novels, dramas, and movies, and remain influential to our society. Our
research was initially motivated by the idea that myths might be profoundly connected
with the unconscious mind, and nowadays these unconscious thoughts are still manifested
in the modern media.
Since the concept of the unconscious mind is too broad, we specifically focused on emo-
tion in media content that fitted into the structure of myth. Psychologist Jung (1959) pro-
posed the theory of archetypes, arguing that human beings share a universal layer at the
deepest level of their unconscious mind, and all the narratives thus are representations of
the ideas in the collective unconscious. Jung theories initiated the research direction that
aimed to find the connection between human unconscious and narratives in media con-
tent, namely ’archetypal symbolism’ (Gronning et al., 2007). Nowadays, various kinds of
narratives have pervasively spread via digital media and have become an important part
of modern entertainment. Although the media types change over time, the content of the
narratives in modern media still fits into the universal structure of archetypal symbolism.
Emotion is an essential part of media experience (Wirth & Schramm, 2005; Konijn, 2012).
It helps transfer the information in the higher-dimension of human mind – the unconscious
– to the conscious (Rauterberg, 2010). It also shapes humans behaviors and influences the
decision-making processes in an implicit manner (Zajonc, 1980; Dijksterhuis, 2004; Bechara
et al., 2005). According to Jung’s theory of archetypes, it is necessary to take into account
the possibility that emotions may be unconscious particularly when being immersed in
archetypal media content. We started our investigation through exploring the emotions in
archetypal media content and looking for the possibilities to apply this knowledge into
emotional design (see Chapter 1). In our review, research on emotion can be classified
into three complementary building blocks: theories, models and measurements. Theories
of emotion are about the ontology and functionality of emotions; models of emotion are
conceptualizations that can be used for representing specific emotions; measurements of
emotion are various kinds of indicators that can be used to extract information about
emotion. Each of these three building blocks consists of different fundamental premises
and epistemic viewpoints. By manipulating these three building blocks, researchers could
thus have a clearer view on selecting proper approaches for their studies.
The question of whether emotions can be unconscious is still open to debate. This ques-
tion has gone beyond a methodological level and requires an epistemological overview of
research on emotion. While there is still no definite answer to this question, it is neces-
sary to take a neutral position and review current theoretical and practical perspectives
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in emotion research. To initiate this direction, we conducted a literature review for re-
search on emotions including recent studies about unconscious emotion (see Chapter 2).
In our review, research on emotion can be classified into three complementary building
blocks: theories, models and measurements. Theories of emotion are about the ontology
and functionality of emotions; models of emotion are conceptualizations that can be used
for representing specific emotions; measurements of emotion are various kinds of indica-
tors that can be used to extract information about emotion. Each of these three building
blocks consists of different fundamental premises and epistemic viewpoints. By manipu-
lating these three building blocks, researchers could thus have a clearer view on selecting
proper approaches for their studies.
Over the past two decades, psychologists have been debating about whether emotions
are discrete states (Barrett, 2011). This debate has led to an epistemological dilemma, which
is called ’the emotion paradox’ (Barrett, 2006b). When a person feels a certain kind of ex-
plicit emotions, e.g. happiness, he or she would tend to presume that happiness is an
atomic kind of emotion that exists as a natural fact regardless there is still no strong ev-
idence showing that certain basic emotions are hard-wired in the brain circuit (Barrett,
2006a). If a researcher intends to identify a specific emotion from a period of emotional ex-
perience, this research question has already been biased by the presumption that emotions
are natural kinds. In order to tackle this epistemic problem, we propose to select affective
stimuli focusing on the content of the stimuli rather than specific emotional qualities. This
means that we did not intend to identify specific emotional qualities in the media expe-
rience, but to examine whether the same categories of archetypal media content would
induce similar emotional responses. We introduced a method for analyzing media content
using archetypal symbolism as references, and developed a standard procedure for editing
archetypal media content that can be used in empirical research on emotion (see Chapter
3).
In addition to the analysis on the media content, it is necessary to include both direct and
indirect measurements for comparison in order to interpret the results in an unbiased way
(Reingold & Merikle, 1988). These two measurements are equally important particularly
for research related to the unconscious because the cognitive processes of the conscious
and the unconscious are inter-related (Reingold & Merikle, 1990). In our research, the di-
rect measurement of emotion was a self-report questionnaire – Self-Assessment Manikin
(Bradley & Lang, 1994); the indirect measurement of emotion was physiological signals of
ANS, e.g. cardiovascular activities and skin conductance. The formulation of the triangula-
tion consists of these two measurements along with the analysis on the media content.
In this thesis, we presented our work with three sequential parts: theoretical framework,
explorations, and implications for design. In the first part of the thesis, we reviewed psycho-
logical research on emotions and defined the main approach – the triangulation approach –
in order to establish the theoretical framework for the later explorations (see Chapter 2 and
3). Building upon this framework, we formulated four research questions about emotions
in archetypal media content at the beginning of the thesis (see Chapter 1). In the second
and the third part of the thesis, we presented a number of studies and several design ap-
plications based on our findings. In this chapter, we provide our answers to these research
questions and also point out the limitations. Finally, we summarize our conclusions and
discuss several potential research directions for future work.
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9.2 answers to the research questions
research question 1 . How to analyze media content for scientific studies using
archetypal symbolism?
As proposed earlier, the content of the media content plays a key role in solving the
emotion paradox. To initiate our exploration into emotions in media content, the first step
was to develop a method for the analysis on media content. Rather than analyzing the per-
ceptual qualities such as colors and sounds, we proposed to analyze the symbolic meaning
of media content, which was the outcome of the sense-making process. Sense-making is
a higher level of mental process that interprets the external world using several layers
of category knowledge, e.g. personal, social, or cultural layer of knowledge. According
to Jung (1964), archetypal symbolism can be considered as a universal layer of knowledge
shared by all humans in their collective unconscious (Carminati et al., 2013). We developed
a heuristic method for analyzing media content on the basis of archetypal symbolism (see
Chapter 3). In order to analyze the symbolic meaning of media content using this method,
it is necessary to consider the media content from a holistic view rather than look into
perceptual qualities of the content separately Lévi-Strauss (1955). This method requires
the researchers to project themselves into the narratives in order to observe the experi-
ence of the character from a subjective viewpoint (Mar & Oatley, 2008). Additionally, the
researchers need to avoid critical thinking and personal judgment on the character while
being in the process of analysis because this would hinder the construction of association
(Lin et al., 2011; Liang & Chang, 2013). This analytical method is a trial-and-error, iterative
process of comparison between the researchers’ subjective experiences toward the media
content and the description for the target archetype.
Studying emotions in media content using scientific methodologies has several practical
concerns. In order to include the outcome of the analysis on media content into empirical
experiments, we demonstrated a standard procedure for editing media content, particu-
larly movie clips, into a unified format. Firstly, we suggested defining the categorization
for the media content intended to study, such as the archetype of anima and mentor, and
then collect adequate amount of movies clips that bear symbolic meaning corresponding to
the archetypes to be studied. Next, the researcher should define the requirement for their
experimental settings, such as the file format, the length of the movie clips, the resolution
of the play screen, and the transition style between scenes. Moreover, in order to ensure
the validity of the edited movie clips, the final step of the procedure was to have the edited
clips reviewed by experts in related fields. In our studies, we worked in cooperation with
researchers from The Archive for Research in Archetypal Symbolism (ARAS) to help verify
our movie clips. We re-edited our clips according to the reviewers’ suggestions and had
the revised movie clips evaluated again by the experts iteratively until they all agreed on
the final outcome of the editing process.
This analysis method was aimed to tackle the emotion paradox and connect the content
of the media content and the viewers’ emotional responses in practice. Putting this method
into practice, we successfully developed two sets of affective stimuli that contained archety-
pal media content for the later experiments (see Chapter 5 and 6). Thus, this method is
considered to be valid for future studies particularly on analyzing symbolic meaning of
media content.
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research question 2 . Does archetypal media content induce unique emotional re-
sponses?
In the second part of the thesis, we conducted three empirical studies in order to ex-
amine whether archetypal media content induced unique emotional responses. The first
study was a preliminary study using two relatively simple media type of affective stimuli,
i.e. static pictures and digital sounds. One new class of affective stimuli was included in
this study along with stimuli taken from standardized databases – IAPS and IADS. Most
of the content of the affective stimuli collected by IAPS and IADS were related to explicit
emotions such as anger and disgust, which have been studied by current research on emo-
tions (Lang et al., 1995; Bradley & Lang, 2007a). Thus, the emotional responses to these
standardized stimuli served as a reference for comparison in order to investigate whether
archetypal media content induced emotions different from explicit emotions. For archety-
pal pictures and sounds, since the archetype of Self was considered to be a fundamental
one among many archetypes (Jung, 1959), we selected the archetype of Self as the starting
point in our research line. The pictures of mandala and the sounds of Om were therefore
collected for representing the Self according to archetypal symbolism (Jung, 1964). The
experimental design was in accordance with previous studies in psychology (see Chapter
4 for more details). Following the triangulation approach, we recorded the self-report data
for direct measurement and the ECG signals for indirect measurement. The results for both
measurements indicated that the emotional responses to the pictures and sounds of the
archetype Self were significantly different from the emotions induced by the standardized
affective stimuli of explicit emotions. Although only one category of archetypal content
was included in this study (i.e. the archetype of Self), this had confirmed the potential
of this research line. We therefore were motivated to continue our exploration into media
content of other essential archetypes.
Several improvements were achieved in the following two studies. First, we collected
and edited more categories of archetypal media content (eight in the second study and
seven in the third study). Second, we used another type of media – movie clip. Comparing
to pictures and sounds, film is a rather complex media type and it enables more immersive
media experience in the audience because it involves an integration of visual and auditory
modalities. Moreover, it is capable of delivering a series of narratives whereas pictures
and sounds are relatively static and limited in terms of emotion elicitation. However, the
complexity of movie clips increased the difficulties in emotion recognition because emo-
tional experience is continuously changing along with the storyline and the transition of
the emotions would influence the overall experience (Wirth & Schramm, 2005).
In the second study, we took up the challenge of studying continuous emotional ex-
periences in movie clips. The method reported in Chapter 3 was applied for analyzing
archetypal media content and editing the media content in a unified format. The length
of each of the movie clips was approximately five minutes and one clip for each category
of archetypes. In this study, we included eight movie clips; each of the clips represented
one archetype respectively. In order to evaluate the validity of our experiment, we also in-
cluded movie clips for explicit emotions to serve as a benchmark for comparison. For emo-
tion measurement, we used more physiological signals, including ECG, skin conductance,
and skin temperature, in order to have a more comprehensive view toward the emotional
responses. The results of the second showed that the recorded data for each archetypal
movie clip can be successfully classified through conducting a discriminant analysis. The
classification for archetypal movie clips reached 46.5% of accuracy for physiological sig-
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nals and 28.5% of accuracy for self-reports (see Chapter 5 for more details). This allowed
us to answer the second research question, that the emotional responses induced by dif-
ferent archetypal movie clips were unique. However, these results cannot be generalized
that archetypal movie clips in the same category could induce similar emotional responses
because only one clip was used to represent each of the archetypes in this study.
In order to overcome this limitation, we conducted the third study with several improve-
ments. The primary goal of the third study was to build computational models that can
be used in practice. It also allowed us to reassess the results we obtained in the second
study. Hence, we followed the experimental design of the second study and enhanced the
statistical power by increasing the amount of the stimuli from one to three clips for in each
category. Moreover, we shortened the length of the movie clips from five minutes to one
minute in order to control the duration of the experiment to avoid biased results caused
by fatigue of the participants. The third study revealed similar results, showing that the
participants’ emotional responses over different categories of archetypal movie clips can
be classified with a probability higher than chance level. The classification for categories
of archetypal movie clips yielded 34.4% of accuracy for physiological signals and 24.2%
of accuracy for self-reports (see Chapter 6 for more details). Integrating the results of the
second and the third study, we therefore came to the answer that each of the categories
of archetypal media content we used in our experiments induced unique emotional re-
sponses.
research question 3 . I f the answer to research question 2 is positive, could archety-
pal media content induce unconscious emotion?
In order to answer this research question, we have to review the existing evidence about
explicit emotions. As mentioned in the introduction section, most studies consider intro-
spection into emotional feelings as the ground truth due to the belief that human beings
were capable of introspecting into their own emotions and express them in a common
way (e.g. Bradley & Lang, 2007b). These emotions are considered to be ’explicit’ because
they are of high intensity and usually associated with concrete scenarios, such as violence
causes the emotion of fear and erotic content induces excitement. Since these emotions are
relatively easy to recognize and describe, empirical research has found that self-reports
were likely to be more valid over other indirect measures (Mauss & Robinson, 2009). In
the case of our second and third studies, two sets of affective stimuli of explicit emotions
were used in our experiments for comparison and the results for these affective stimuli
were in line with the previous studies, in that the accuracy of classification over different
categories of stimuli using self-reports was greater than the accuracy using physiological
measurement (e.g. 64.9% for self-reports and 57.2% for physiological signals in the third
study). This has confirmed the validity of our experimental design and hence we could
look into the results for archetypal media content. Nevertheless, the rationale of interpret-
ing the results for explicit emotions did not fit into the case of archetypal media content.
The statistical analysis for archetypal media content yielded opposite results, showing
that the accuracy of classification obtained from the physiological signals was noticeably
higher than the accuracy of classification gained from the self-report data (e.g. 43.1% for
self-reports and 57.1% for physiological signals in the third study).
In order to explain the results for archetypal media content, we have to put aside the
presumption of considering the results of self-reports as the ground truth, and take the tri-
angulation approach for making inferences in order to answer the research question (see
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Figure 9.1: Comparing the results of the second study and the third study from a tringulation view.
The numbers represent the accuracies of classification obtained from the discriminant
analyses on the self-report data and the physiological data [in percent].
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Figure 9.1). It needs to be noted that the accuracies of classification on the physiological
data are equally balanced for the stimuli of explicit emotions and archetypal media content
in the two studies. In the second study, the accuracy of classification for stimuli of explicit
emotions using physiological signals is 44.8 percent, which is similar to the accuracy for
archetypal media content 46.5 percent. Similarly in the third study, the accuracies for stim-
uli of explicit emotions and archetypal media content are approximately equal to each
other (57.2% and 57.1%). However, the accuracies of classification obtained from the self-
report data differ from each other considerably. While the self-reports about the stimuli of
explicit emotions is more accurate, the accuracy of classification for archetypal media con-
tent using self-reports is noticeably lower than the results obtained from the physiological
signals. Since we have confirmed the validity of using physiological signals for measuring
emotional responses, it is reasonable to infer that emotions induced by archetypal media
content cannot be well observed using self-reports.
While using self-reports for measuring emotions, it is necessary to take into account the
availability for introspection and the validity of the means for reporting. In our review
of research on emotion, we proposed to consider the availability for introspection as the
defining criterion of conscious emotional process (see Chapter 2 for more details). If we
consider the unavailability for introspection as the cause for the low accuracy of classifica-
tion using self-reports, it is plausible to conclude that the emotions induced by archetypal
media content are unconscious at a certain level. Conscious and unconscious mental pro-
cesses are not dichotomy but interrelated (Reingold & Merikle, 1990). When the participant
is consciously awake, it is impossible to capture the unconscious mental processes directly
without the interference of the conscious mental activities. One feasible way to observe
the unconscious mental processes is to compare the sensitivity of direct index and indirect
index. According to Reingold & Merikle (1988), if the sensitivity of indirect index is greater
than the sensitivity of direct index, it can be inferred that the sensitivity of indirect index
to unconscious mental process is greater than zero, and thus the unconscious mental pro-
cess have made an impact to the overall mental process. In the case of our research, the
sensitivity of the physiological measurement (i.e. indirect index) was proved to be greater
than the sensitivity of the self-report data (i.e. direct index). On the basis of the rationale,
we can therefore infer that the emotions induced by archetypal media content were partly
unconscious.
Another possible explanation for the low accuracy of classification using self-reports is
the validity of the means for reporting one’s subjective emotional experience. One can
argue that the emotions were actually available for introspection but difficult to report cor-
rectly because the index was not suitable for describing the given emotions. The self-report
technique we used in our experiment was the SAM scale questionnaire, which included
three dimensions – valence, arousal, and dominance (Bradley & Lang, 1994). With these
three dimensions, SAM was claimed to cover most explicit emotions and has been broadly
used in numbers of studies in different fields (e.g. Höök et al., 2011; Lottridge et al., 2011).
Therefore, it is reasonable to infer that the emotions induced by archetypal media content
were different from the explicit emotions that were commonly known. These emotions
required new dimensions for conceptualization. There are several new concepts relevant
to emotions, such as mindfulness (Hamilton, 2006) or spirituality (Moberg, 2010). Never-
theless, whether the current version of SAM was sufficient for representing emotions in
archetypal media content still requires further justification.
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Of course, we cannot exclude the possibility that the above two concerns happened at
the same time. In other words, even if SAM was insufficient for representing the conscious
part of the emotions induced by archetypal media content, we cannot firmly exclude the
possibility that these emotions were partly unconscious, and vice versa. According to the
above inferences, our answer to this research question was that the emotions elicited by
archetypal media content were likely to be partly unconscious in any case.
research question 4 . How to measure and represent emotional experiences in me-
dia content in order to facilitate the design process?
In the second part of this thesis, we explored the emotions in archetypal media content
using both self-reports and physiological signals. With the advances of Affective Comput-
ing, we were allowed to create computational models for emotion recognition obtained
from the physiological data recorded in the experiment (see Chapter 6). As abovemen-
tioned, the accuracies of classification using physiological signals were relatively robust
for both stimuli of explicit emotions and archetypal media content. These computational
models can therefore be used for emotion recognition in real practice. There are several
advantages of using computational models for emotion recognition. First, this approach is
reliable, consistent, and fast in processing data. Moreover, this approach allows researchers
to study continuous emotional experiences without interrupting the participant, in partic-
ular for observing the transitions in emotional experiences while viewing media content.
Most importantly, the computational models are capable of recognizing unconscious emo-
tions, which cannot be achieved by using self-reports. Although Affective Computing is
considered to be a powerful tool for emotion recognition, it has not yet been used in
emotional design. The main challenge was to integrate Affective Computing into design
practice and research on emotion.
To initiate this undertaking, we started with investigating experience-based research
tools for design, such as mood board making. Mood boards are a collection of visual im-
ages gathered together to represent emotional qualities (Garner & McDonagh-Philp, 2001).
Mood board making has been used not only for design practice but also for communi-
cation and inspiration (Cassidy, 2008). Nowadays, this technique is considered to be an
essential skill for professional designers, and broadly used in design education (Garner
& McDonagh-Philp, 2001; McDonagh & Denton, 2005). Some researchers proposed that
mood board making can also be an experience-based research tool for designers (McDon-
agh & Denton, 2005). However, the validity of using mood board making as a research tool
for studying emotion has not yet been examined. We conducted two studies in order to ver-
ify whether people with and without design backgrounds share the same criteria for judg-
ing the quality of mood boards (see Chapter 7). The inter-rater reliability among all rank-
ings given by all participants is remarkably high. It was found that the design-background
participants and non-design-background participants had highly similar opinions on rank-
ing the mood boards made by twelve professional designers. As expected, mood boards
were proved to be a valid means for visualizing emotions.
In the second study about mood boards, we also examined whether archetypal media
content could stimulate designers’ creativity in making mood boards with richer emo-
tional qualities. Four professional designers were asked to make mood boards for four TV
commercials respectively; two of them were archetypal media content selected by using
the analysis method we developed in Chapter 3; the other two commercials were non-
archetypal, containing content about movement and daily routines. In order to compare
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the richness of the emotional qualities expressed by the mood boards, it was suggested to
measure level of preferences (Zajonc, 1980; Dijksterhuis, 2004). An online survey was held
for collecting data from voluntary participants. The participants were asked to give ratings
of attractiveness for all the sixteen mood boards without knowing the source that these
mood boards intended to reflected on (i.e. the TV commercials). The results of this survey
showed that the mood boards for archetypal media content were more attractive than the
mood boards for non-archetypal media content. Therefore we concluded that archetypal
media content enabled designers to create mood boards with richer emotional qualities.
This study confirmed the feasibility to apply archetypal symbolism into emotional design,
in particularly for analyzing media content.
The above two studies about mood boards allowed us to verify the validity of using
mood board making as a research tool for visualizing emotions in particular for archety-
pal media content. However, mood board making was still constrained by its making pro-
cesses. First of all, it was difficult to ensure the quality of mood boards made by the same
designer. Our studies revealed that some designers did not perform well consistently for
all the TV commercials. It was mainly because this technique entirely relied on the de-
signers’ experience and lacked a common standard to start with. Secondly, it was difficult
for designers to visualize continuous emotional experience using mood boards because it
would take too much effort to create mood boards along with the timeline of the media
content. In order to overcome these limitations, we developed two complementary applica-
tions – ArcheSense and ArcheBoard – for supporting emotional design and research. One
of our colleague implemented the computational models obtained from physiological data
we collected previously in Chapter 6 into ArcheSense for the purpose of emotion recog-
nition. Therefore, emotional responses can directly be measured through physiological
signals without interruption when viewing media content. ArcheBoard reads the outcome
of ArcheSense and generates initial mood boards along with the timeline of the media
content accordingly. The image mode of ArcheBoard provides automatic-generated mood
boards for designers to start with, and designers may thus be less likely to ignore trivial
emotional qualities or unconscious emotions in making their mood boards. For research
purposes, the annotation mode of ArcheBoard can plot the outcome of emotion recogni-
tion into curve diagrams similar to iScale (Karapanos et al., 2012); designers can thus add
annotations to the diagrams along with the time axis in order to reconstruct the media
experience.
In Chapter 7, we demonstrated a complete process of integrating Affective Computing
into emotional design. Mood board making is a typical experience-based technique for
designers to extract and represent emotional qualities. We examined the validity of mood
board making and also pointed out the limitations of it. In this context, Affective Comput-
ing allowed us to remedy the weakness of mood board making particularly for emotion
recognition. Our application ArcheBoard was developed specifically for visualizing emo-
tions in media content in two different ways, which can be used for research and design
purposes. In addition to ArcheBoard, we also proposed a new concept of media system –
archetypal media (see Chapter 8). The main idea was based on our explorations into emo-
tions in archetypal media content. Since it was found that each of the archetypal media
content correlated to a unique physiological pattern, it allowed a digital media system to
provide proper content according to the audience’s real-time emotional states. The method
for analyzing archetypal media content can be used to expand the collections of media
content of the archetypal media system. This generative-storytelling, emotion-driven me-
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dia system is considered to be a new genre of digital media systems, which co-create the
story with the audience’s unconscious mind.
9.3 limitation
In our research, we have put the utmost efforts on building our theoretical framework and
experimental design according to the state of the art in related fields. However, it needs to
be noted that some limitations have not yet been overcome and still require future studies
to clarify.
Although our research was enormously inspired by the theory of archetypes, we did not
aim to examine the validity of Jung’s theory particularly on its universality. The theory of
collective unconsciousness has long been criticized for its unfalsifiability because most of
its research largely relied on analysis about individual data, which cannot be generalized
to the general population (Jones, 2003; Walters, 1994). The core concept of this theory is
beyond the scope of our research and yet requires future studies for further justification.
In the context of our research, we considered archetypal symbolism as a design pattern for
narrative media content, and thereby we intended to explore the emotions corresponding
to the narrative structure. Although the results suggested that seven categories of archety-
pal content can be recognized via measuring physiological signals, this finding cannot be
generalized as evidence proving the existence of the collective unconscious. Nevertheless,
archetypal symbolism provides a new perspective on analyzing media content, which may
be valuable for media design.
While using the theory of archetypes as the main resource for analyzing media content,
we have to take into account the possibility that these emotions might be unconscious.
The unconscious part of human mind has drawn more interests in recent years (e.g. Bargh
& Morsella, 2008; Custers & Aarts, 2010; Dijksterhuis & Aarts, 2010). This has motivated
researchers to reconsider the possibility that emotions might be unconscious under cer-
tain conditions (e.g. Berridge & Winkielman, 2003; Öhman et al., 2000a; Winkielman &
Berridge, 2004). In the case of emotions in archetypal media content, we took the chance
to verify whether emotions induced by archetypal media content were unconscious. Al-
though the results of our experiments are promising, it has to be noted that the self-report
data and the physiological data were not entirely comparable if we take a closer look. In
general, the number of observations extracted from physiological data is usually greater
than the number of observations taken from self-reports. This is due to the natural limits
of using self-reports for measuring emotion. While using self-reports, the subject is in-
evitably being distracted when trying to introspect into his or her own mental activities.
This makes it even more difficult for measuring continuous emotional experience. This
limitation is bounded with the limit of the mental processing of the human mind. Nowa-
days, researchers are still looking for more natural, effortless, and less distracting ways of
self-reports for measuring emotion.
In addition to the abovementioned hard limitations, there are also some limitations that
can be solved in the foreseeable future. In our third experiment, we included three movie
clips in each of the categories of affective stimuli and we had 21 clips for archetypal media
content and 15 clips for explicit emotions. Although this number of clips has remarkably
exceeded other similar studies using movie clips for emotion elicitation (e.g. Rottenberg
et al., 2007; Soleymani et al., 2012b), the sample size of the stimuli is relatively low for
training computational models. It is suggested to edit more movie clips for each category
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of the affective stimuli in order to enhance the performance of the computational models.
Similarly, the advances of the classification algorithms and signal processing techniques
can also be anticipated for improving the accuracy of the prediction models. In our analy-
sis, we applied most of the mainstream machine learning algorithms for training models.
We look forward to more powerful algorithms for classification to be developed in the
future. Moreover, the robustness of signal processing procedures also needs to be taken
into account. For instance, filtering out motion artifacts from the physiological signals can
certainly improve the quality of the datasets for model training.
9.4 future work
In the studies presented in this thesis, we demonstrated a complete procedure starting
from psychological theories, empirical experiments, to implementing applications for sup-
porting research and design for emotion. While design is gradually growing as an indi-
vidual field of study apart from science and engineer (Cross, 2001), we look for the oppor-
tunity to integrate scientific findings into design processes. Although these are promising
findings, further research is needed to more extensively explore unconscious emotion and
archetypal media content. We now address three directions for future research.
9.4.1 More Empirical Evidence about Unconscious Emotion
In our research, we specifically focused on unconscious emotion. Throughout the thesis,
we kept a neutral position to interpret the evidence obtained from our empirical studies
and yet cannot exclude the possibility that emotions might be unconscious under certain
conditions. With the evidence provided in our studies, it is unclear to what extent and at
which moment emotions might become unconscious. In fact, the existence of unconscious
emotions is still open to debate mostly because researchers have different definitions and
premises in their theories as we have presented in Chapter 2. Apart from traditional ap-
proaches taken by previous studies, we took a novel approach using the theories in psy-
choanalysis, the self-report questionnaire using dimensional model, and the physiological
measurements. According to the three-building-block framework in Chapter 2, there are
many potential combinations have not yet been considered. Hence, Researchers could find
new paths to explore further evidence for validating the existence of unconscious emo-
tions.
9.4.2 Other Psychological Phenomena about Archetypal Media Content
Growing interests in the unconscious mind have emerged in various fields in recent years.
In addition to unconscious emotion, there are also other exciting topic about the uncon-
scious of human mind, such as unconscious perceptions (Monahan et al., 2000), implicit
memories (Squire, 1992) tacit knowledge (Turner, 2012), implicit attitude (Gattol et al.,
2011), and unconscious decision-making (Dijksterhuis, 2004). Since we have started the in-
vestigation into unconscious emotions, it is promising to explore other psychological phe-
nomena associated with archetypal media content. As mentioned in the beginning of the
thesis, myths and narratives are inseparable from the human society. Human beings create
stories and the stories in turn shape the society as we see it today. Archetypal symbol-
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ism provides a different perspective to look at the underlying structure under the surface
of the stories. However, the influences of archetypal media content toward the audience
are still yet to discover. In our research, the analytic method presented in Chapter 3 was
used to analyze symbolic meaning in movies on the basis of archetypal symbolism (see
Chapter 3). We consider this analytic method as a generic means for identifying various
media types of archetypal content, such as literary works and video games. With various
types of media content, it enables researchers to explore other psychological phenomena
triggered by archetypal media content. This would also broaden our understanding about
the relationship between narratives and the human society at large.
9.4.3 Apply Affective Computing into Emotional Design
Affective Computing mainly focuses on emotion recognition. Therefore, Affective Com-
puting is mostly used in applications for evaluation, such as monitoring game experience
(Mandryk & Atkins, 2007). In addition to evaluation, we see more opportunities in apply-
ing Affective Computing into emotional design, which aims to deliver better emotional
experience via using specific design approaches that take into account various emotional
qualities. In Chapter 7, we demonstrated how to improve design processes by using em-
pirical findings obtained from our studies. The development of ArcheBoard was based
on the computational models obtained from our third study presented in Chapter 6. It
allows designers to overcome the limitations of traditional mood board making by using
the knowledge of Affective Computing. With the same empirical results, we further pro-
posed a new concept of emotion-driven media, which positioned Affective Computing as
the core element for constructing digital media systems. In addition to these two examples
demonstrated in this thesis, we believe that there will be more new concepts in application
domains, especially for entertainment and media design.
9.5 conclusions
We started this thesis with the motivation to research into the unconscious of human mind.
There are numbers of resemblance across different cultures and religions particularly in
their myths and stories. Nowadays, these narratives still profoundly influence the human
society, shaping the world as it is today. This phenomenon funded the basic assumption of
the theory of the collective unconscious, which argues that all humans share a deepest layer
in the unconscious. While this theory is still unfalsifiable, we looked into the relationship
between emotion and archetypal media content. We developed a method for analyzing me-
dia content on the basis of archetypal symbolism in order to extract universal content that
bears specific symbolic meaning, and conducted a series of three experiments to explore
the emotional responses to these archetypal media content. According to the results of our
empirical studies, it was found that the participants share similar emotional feelings when
viewing archetypal media content, and these emotional responses can be clearly classified
through physiological signals while self-reports performed noticeably worse than the re-
sults of previous studies about explicit emotions. Therefore, we came to the conclusion
that emotions induced by archetypal media content may partly be unconscious, and yet,
we cannot make further inferences with the given evidence due to the natural limits of
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self-reports. This is a promising finding; as such media content bearing specific symbolic
meaning induces unique patterns of physiological signals.
Applying the empirical results into real-life applications is another difficult challenge
for researchers. In this thesis, we took the challenge of applying Affective Computing into
emotional design. One application was developed to visualizing continuous emotional
experiences using physiological measurement. The other example was a conceptual work,
a new genre of digital media system, which provides content based on the audience’s
real-time physiological feedback. The core knowledge of these two concepts was based on
the computational model we obtained in our previous studies. Since these computational
models were capable of recognizing unconscious emotion, the use of these applications
enables users to interact with computers unconsciously. These two concepts may serve
as good examples for integrating affective computing into emotional design. While most
design research fully concentrates on the rationales in design, we looked into the irrational
part of human mind and made one of the first attempts to employ unconscious emotion to
emotional design. This thesis demonstrated a thorough procedure starting from theoretical
framework, explorations, to implications for design. We hope our work could provide a
starting point for initiating a new line of research, and we look forward to new findings
about the unconscious mind and more novel applications that enrich our mental lives.
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Part IV
A P P E N D I X

AR E V I E W F O R M F O R A R C H E T Y PA L M E D I A A N A LY S I S
In this appendix, we show the review form for ARAS experts to review the movie clips we
edited (see Figure A.1 and Figure A.2).
1 
 
 
Review for Archetypal Movie Clips 
 
Dear Reviewers, 
 
Archetypal symbols are deeply intertwined into our daily lives, but very few 
attentions focus on investigating how archetypal symbols influence people and how 
they can be utilized to improve the quality of life for everyone.  
This project is to identify the relationship between archetypal scenes in 
movies and emotional responses. We intend to apply archetypal movie clips as 
“affective stimuli” to induce emotional responses in subjects, and then we measure 
and analyze their emotional feelings through self-reports and physiological data.  
To assure the validity of our research, the most critical task is to confirm the 
content of the clips are typical enough for each archetype. Each clip is around one 
minute. Please ignore if you have some background knowledge about the movie 
itself, and focus on what you feel about the clip in terms archetypes.  
After watching each clip, please select one alternative archetype that best 
describes the clip that you just viewed. Please explain why you categorize each clip 
to a certain archetype, and indicate the symbolic meanings in each clip. Any remarks 
are welcome. 
 
Example: 
Clip Number 15 
Archetype  Hero’s departure  Hero’s rebirth x Hero’s trials 
 Hero’s return  Anima  Animus 
 Mentor  Mother  Shadow 
Easy to 
recognize? 
x Easy  Enough  Difficult 
Reasons & 
general 
remarks 
The great sword is a typical symbol of heroes. 
The great pain, frustration, and anger he suffered is part of the hero’s 
journey. 
Other 
alternative 
Movies 
Spiderman 
 
 
 
 
 
 
 
 
 
 
____________________________________________________________________ 
The questionnaire starts from the next page.
Figure A.1: The review form for external experts to review the movie clips (part I).
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2 
 
Your Name: ________________________ 
 
 
Clip Number  
Archetype  Hero’s departure  Hero’s rebirth  Hero’s trials 
 Hero’s return  Anima  Animus 
 Mentor  Mother  Shadow 
Easy to 
recognize? 
 Easy  Enough  Difficult 
Reasons & 
general 
remarks 
 
Other 
alternative 
Movies 
 
 
 
Clip Number  
Archetype  Hero’s departure  Hero’s rebirth  Hero’s trials 
 Hero’s return  Anima  Animus 
 Mentor  Mother  Shadow 
Easy to 
recognize? 
 Easy  Enough  Difficult 
Reasons & 
general 
remarks 
 
Other 
alternative 
Movies 
 
 
Figure A.2: The review form for external experts to review the movie clips (part II).
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BM O O D B O A R D S F O R T H E A N I M A A R C H E T Y P E
In this appendix, we show the mood boards for the BMW commercial (Rathod, 2012),
which represents the anima archetype (see Figure B.1 to B.12). These mood boards were
created by twelve professional designers who had at least two-year professional experi-
ences as a designer. These mood boards were used in the study reported in Chapter 7.
Figure B.1: The mood board for the BMW commercial by designer ’A’.
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Figure B.2: The mood board for the BMW commercial by designer ’B’.
Figure B.3: The mood board for the BMW commercial by designer ’C’.
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Figure B.4: The mood board for the BMW commercial by designer ’D’.
Figure B.5: The mood board for the BMW commercial by designer ’E’.
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Figure B.6: The mood board for the BMW commercial by designer ’F’.
Figure B.7: The mood board for the BMW commercial by designer ’G’.
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Figure B.8: The mood board for the BMW commercial by designer ’H’.
Figure B.9: The mood board for the BMW commercial by designer ’I’.
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Figure B.10: The mood board for the BMW commercial by designer ’J’.
Figure B.11: The mood board for the BMW commercial by designer ’K’.
178
mood boards for the anima archetype
Figure B.12: The mood board for the BMW commercial by designer ’L’.
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CM O O D B O A R D S F O R T H E H E R O A R C H E T Y P E
In this appendix, we show the mood boards for the Jeep commercial (SistemasNormalesHD,
2013), which represents the anima archetype (see Figure C.1 to C.12). These mood boards
were created by twelve professional designers who had at least two-year professional ex-
periences as a designer. These mood boards were used in the study reported in Chapter
7.
Figure C.1: The mood board for the Jeep commercial by designer ’A’.
Figure C.2: The mood board for the Jeep commercial by designer ’B’.
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Figure C.3: The mood board for the Jeep commercial by designer ’C’.
Figure C.4: The mood board for the Jeep commercial by designer ’D’.
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Figure C.5: The mood board for the Jeep commercial by designer ’E’.
Figure C.6: The mood board for the Jeep commercial by designer ’F’.
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Figure C.7: The mood board for the Jeep commercial by designer ’G’.
Figure C.8: The mood board for the Jeep commercial by designer ’H’.
Figure C.9: The mood board for the Jeep commercial by designer ’I’.
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Figure C.10: The mood board for the Jeep commercial by designer ’J’.
Figure C.11: The mood board for the Jeep commercial by designer ’K’.
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mood boards for the hero archetype
Figure C.12: The mood board for the Jeep commercial by designer ’L’.
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DM O O D B O A R D S F O R N O N - A R C H E T Y PA L C O M M E R C I A L S
In this appendix, we show the mood boards for two non-archetypal TV commercials. These
mood boards were created by four professional designers who had at least two-year pro-
fessional experiences as a designer. These mood boards were used in the study reported in
Chapter 7. One of the non-archetypal TV commercials, Honda Cog (Thomme, 2012), utilized
a chain of colliding parts taken from a disassembled automobile in order to demonstrate
the motion qualities of the mechanical objects in an automobile (see Figure D.1, D.2,D.3,
and D.4). The other commercial, Honda Everyday (Krug, 2006), used a series of daily rou-
tines behaviors, including driving a car, in order to emphasize the importance of owing a
reliable car in modern people’s lives (see Figure D.5, D.6,D.7, and D.8).
Figure D.1: The mood board for the mechanical object commercial by designer ’E’.
187
mood boards for non-archetypal commercials
Figure D.2: The mood board for the mechanical object commercial by designer ’K’.
standard
Figure D.3: The mood board for the mechanical object commercial by designer ’C’.
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Figure D.4: The mood board for the mechanical object commercial by designer ’I’.
Figure D.5: The mood board for the daily routine commercial by designer ’E’.
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Figure D.6: The mood board for the daily routine commercial by designer ’K’.
Figure D.7: The mood board for the daily routine commercial by designer ’C’.
Figure D.8: The mood board for the daily routine commercial by designer ’I’.
190
B I B L I O G R A P H Y
Afonso, V., Tompkins, W., & Nguyen, T. (1999), ECG beat detection using filter banks.
IEEE Transactions on Biomedical Engineering, 46(2):192–202. ISSN 00189294. doi: 10.1109/
10.740882. (Cited on page 82.)
Allers, R. & Minkoff, R. (1994). The Lion King, Buena Vista Pictures. (Cited on pages 51,
82, 98, and 99.)
Allport, F. H. (1924), Social Psychology. Houghton Mifflin, New York. (Cited on page 19.)
Almodóvar, P. (1999). All about My Mother, Warner Soge films S.A. (Cited on pages 51,
53, and 81.)
Anderson, C. A. & Bushman, B. J. (2002), Human aggression. Annual Review of Psychology,
53(1):27–51. ISSN 0066-4308. doi: 10.1146/annurev.psych.53.100901.135231. (Cited on
pages 78 and 134.)
Angelfish. (2008). America’s Funniest Home Videos – Funny Cats(1). URL http://www.
youtube.com/watch?v=E6h1KsWNU-A. (Cited on page 99.)
Arnold, M. B. (1960), Emotion and personality. Columbia University Press, New York. (Cited
on pages 7, 16, and 22.)
Aronofsky, D. (2008). The Wrestler, Fox Searchlight Pictures. (Cited on page 50.)
Aronofsky, D. (2010). Black Swan, Twentieth Century Fox Film Corporation. (Cited on
pages 51, 52, 53, and 81.)
Averill, J. R. (1980), A constructivist view of emotion. In Plutchik, R. & Kellerman, H.,
editors, Emotion: Theory, Research, and Experience, pages 305–339. Academic Press, New
York. (Cited on page 23.)
Bargh, J. A. (1994), The four horsemen of automaticity: Awareness, intention, efficiency,
and control in social cognition. In Wyer, R. & Srull, T., editors, Handbook of social cognition,
pages 1–40. Lawrence Erlbaum Associates, Hillsdale, NJ. (Cited on page 18.)
Bargh, J. A. & Ferguson, M. J. (2000), Beyond behaviorism: On the automaticity of higher
mental processes. Psychological Bulletin, 126(6):925–945. ISSN 0033-2909. doi: 10.1037/
/0033-2909.126.6.925. (Cited on page 33.)
Bargh, J. A. & Morsella, E. (2008), The unconscious mind. Perspectives on Psychological
Science, 3(1):73–79. (Cited on pages 4, 5, 15, 150, and 164.)
Barnes, C. & Lillford, S. (2009), Decision support for the design of affective products.
Journal of Engineering Design, 20(5):477–492. ISSN 0954-4828, 1466-1837. doi: 10.1080/
09544820902875041. (Cited on pages 116 and 118.)
Barrett, L. F. (1998), Discrete emotions or dimensions? The role of valence focus and arousal
focus. Cognition & Emotion, 12(4):579–599. (Cited on page 26.)
191
bibliography
Barrett, L. F. (2006)a, Are emotions natural kinds? Perspectives on Psychological Science, 1(1):
28–58. ISSN 1745-6916. doi: 10.1111/j.1745-6916.2006.00003.x. (Cited on pages 16, 19, 39,
79, and 156.)
Barrett, L. F. (2006)b, Solving the emotion paradox: Categorization and the experience
of emotion. Personality and Social Psychology Review, 10(1):20–46. ISSN 1088-8683. doi:
10.1207/s15327957pspr1001\_2. (Cited on pages 9, 16, 21, 26, 39, 79, and 156.)
Barrett, L. F. (2009), The future of psychology: Connecting mind to brain. Perspectives
on Psychological Science, 4(4):326–339. doi: 10.1111/j.1745-6924.2009.01134.x. (Cited on
page 21.)
Barrett, L. F. (2011), Constructing emotion. Psychological Topics, 20(3):359–380. (Cited on
pages 16, 65, 78, 150, and 156.)
Barrett, L. F. (2012), Emotions are real. Emotion, 12(3):413–29. ISSN 1931-1516. doi: 10.
1037/a0027555. (Cited on pages 5, 18, 21, 39, 41, 44, and 155.)
Barrett, L. F. & Kensinger, E. A. (2010), Context is routinely encoded during emo-
tion perception. Psychological Science, 21(4):595–9. ISSN 1467-9280. doi: 10.1177/
0956797610363547. (Cited on page 21.)
Barrett, L. F. & Russell, J. A. (1998), Independence and bipolarity in the structure of current
affect. Journal of Personality and Social Psychology, 74(4):967–984. ISSN 0022-3514. (Cited
on page 27.)
Barrett, L. F., Mesquita, B., Ochsner, K. N., & Gross, J. J. (2007)a, The experience of emotion.
Annual Review of Psychology, 58:373–403. ISSN 0066-4308. doi: 10.1146/annurev.psych.58.
110405.085709. (Cited on pages 26 and 150.)
Barrett, L. F., Ochsner, K. N., & Gross, J. J. (2007)b, On the automaticity of emotion. In
Bargh, J. A., editor, Social Psychology and the Unconscious: The Automaticity of Higher Mental
Processes, chapter 4, pages 173–217. Psychology Press, New York. ISBN 978-1841694726.
(Cited on page 21.)
Barsalou, L. W., Kyle Simmons, W., Barbey, A. K., & Wilson, C. D. (2003), Grounding
conceptual knowledge in modality-specific systems. Trends in Cognitive Sciences, 7(2):
84–91. ISSN 13646613. doi: 10.1016/S1364-6613(02)00029-3. (Cited on page 21.)
Baumeister, R. F., Vohs, K. D., DeWall, C. N., & Zhang, L. (2007), How emotion shapes be-
havior: feedback, anticipation, and reflection, rather than direct causation. Personality and
Social Psychology Review, 11(2):167–203. ISSN 1088-8683. doi: 10.1177/1088868307301033.
(Cited on pages 5 and 33.)
Baumeister, R. F., Masicampo, E. J., & Vohs, K. D. (2011), Do conscious thoughts cause
behavior? Annual Review of Psychology, 62:331–61. ISSN 1545-2085. doi: 10.1146/annurev.
psych.093008.131126. (Cited on page 5.)
Baumgartner, H., Sujan, M., & Padgett, D. (1997), Patterns of affective reactions to ad-
vertisements: The integration of moment-to-moment responses into overall judgments.
Journal of Marketing Research, 34(2):219–232. (Cited on page 120.)
192
bibliography
Bechara, A., Damasio, A. R., Damasio, H., & Anderson, S. W. (1994), Insensitivity to fu-
ture consequences following damage to human prefrontal cortex. Cognition, 50(1-3):7–15.
ISSN 00100277. doi: 10.1016/0010-0277(94)90018-3. (Cited on page 21.)
Bechara, A., Damasio, H., Tranel, D., & Damasio, A. R. (1997), Deciding advantageously
before knowing the advantageous strategy. Science, 275(5304):1293 –1295. ISSN 00368075.
doi: 10.1126/science.275.5304.1293. (Cited on pages 21, 22, and 29.)
Bechara, A., Damasio, H., Tranel, D., & Damasio, A. R. (2005), The Iowa Gambling Task and
the somatic marker hypothesis: some questions and answers. Trends in Cognitive Sciences,
9(4):159–162. ISSN 1364-6613. doi: 10.1016/j.tics.2005.02.002. (Cited on pages 21, 22,
and 155.)
Ben-Ze’ev, A. (2000), The Subtlety of Emotions. MIT Press, Cambridge, MA. ISBN 978-
0262523196. (Cited on page 15.)
Bendelack, S. (2007). Mr. Bean’s Holiday, Universal Pictures. (Cited on page 99.)
Berridge, K. & Winkielman, P. (January 2003), What is an unconscious emotion? (The case
for unconscious "liking"). Cognition and Emotion, 17(2):181–211. ISSN 0269-9931. doi:
10.1080/02699930302289. (Cited on pages 8, 29, and 164.)
Bettelheim, B. (1984), Freud and Man’s soul: An Important Re–interpretation of Freudian Theory.
Vintage, New York, USA. ISBN 0394710363. (Cited on page 53.)
Bloch, S., Lemeignan, M., & Aguilera, N. (1991), Specific respiratory patterns distinguish
among human basic emotions. International Journal of Psychophysiology, 11(2):141–54.
ISSN 0167-8760. (Cited on pages 85 and 99.)
Boehner, K., Depaula, R., Dourish, P., & Sengers, P. (2005), Affect : From Information to
Interaction. In Proceedings of the 4th decennial conference on Critical computing: between sense
and sensibility, pages 59–68, New York. ISBN 1595932038. (Cited on page 13.)
Boehner, K., DePaula, R., Dourish, P., & Sengers, P. (2007), How emotion is made and
measured. International Journal of Human-Computer Studies, 65(4):275–291. ISSN 10715819.
doi: 10.1016/j.ijhcs.2006.11.016. (Cited on pages 13 and 38.)
Boiten, F. A. (1998), The effects of emotional behaviour on components of the respiratory
cycle. Biological Psychology, 49(1-2):29–51. ISSN 03010511. doi: 10.1016/S0301-0511(98)
00025-8. (Cited on page 83.)
Boiten, F. a., Frijda, N. H., & Wientjes, C. J. (1994), Emotions and respiratory patterns:
review and critical analysis. International Journal of Psychophysiology, 17(2):103–128. ISSN
01678760. doi: 10.1016/0167-8760(94)90027-2. (Cited on page 91.)
Bornemann, B., Winkielman, P., & van der Meer, E. (2012), Can you feel what you do not
see? Using internal feedback to detect briefly presented emotional stimuli. International
Journal of Psychophysiology, 85(1):116–24. ISSN 1872-7697. doi: 10.1016/j.ijpsycho.2011.04.
007. (Cited on pages 5, 11, 15, and 20.)
Bradley, M. M. & Lang, P. J. (1994), Measuring emotion: The self-assessment manikin and
the semantic differential. Journal of Behavior Therapy and Experimental Psychiatry, 25(1):
49–59. (Cited on pages 28, 40, 65, 66, 79, 80, 99, 156, and 161.)
193
bibliography
Bradley, M. M. & Lang, P. J. (2007)a, The International Affective Digitized Sounds (IADS-2):
Affective ratings of sounds and instruction manual. In Technical Report B-3, pages 29–46.
Oxford University Press, Gainesville, FL. (Cited on pages 28, 39, 40, 60, 78, 125, and 158.)
Bradley, M. M. & Lang, P. J. (2007)b, The International Affective Picture System (IAPS)
in the study of emotion and attention. In Handbook of Emotion Elicitation and Assess-
ment, pages 29–46. Oxford University Press, New York. ISBN 978-0195169157. (Cited on
pages 26, 28, 38, 135, and 159.)
Bradley, M. & Lang, P. J. (1999), Affective norms for English words (ANEW): Instruction
manual and affective ratings. In Technical Report C-1, pages 1–45. The Center for Research
in Psychophysiology, University of Florida. (Cited on page 39.)
Bradshaw, S. & Storm, L. (2013), Archetypes, symbols and the apprehension of mean-
ing. International Journal of Jungian Studies, 5(2):154–176. ISSN 1940-9052. doi: 10.1080/
19409052.2012.685662. (Cited on pages 24, 33, and 45.)
Broda, J. (1994), Jung and the Godfather Movies : Analyzing Film from an Archetypal Perspective.
Master thesis, San Jose State University. (Cited on page 46.)
Burns, A., Doheny, E. P., Greene, B. R., Foran, T., Leahy, D., O’Donovan, K., & McGrath,
M. J. (January 2010), SHIMMER: an extensible platform for physiological signal capture.
In Annual International Conference of the IEEE Engineering in Medicine and Biology Society,
pages 3759–62, (January 2010). ISBN 9781424441242. doi: 10.1109/IEMBS.2010.5627535.
(Cited on pages 84 and 101.)
Burns, R. P. & Burns, R. (2008), Business Research Methods and Statistics Using SPSS. SAGE
Publications Ltd, London. ISBN 9781412945301. (Cited on page 74.)
Bush, C. A. (1988), Dreams, mandalas, and music imagery: Therapeutic uses in a
case study. The Arts in Psychotherapy, 15(3):219–225. ISSN 01974556. doi: 10.1016/
0197-4556(88)90006-8. (Cited on pages 46 and 62.)
Cacioppo, J. T. & Tassinary, L. G. (1990), Inferring psychological significance from physio-
logical signals. American Psychologist, 45(1):16–28. ISSN 0003-066X. (Cited on pages 11,
27, 76, and 99.)
Cacioppo, J. T., Berntson, G. G., Larsen, J. T., Poehlmann, K. M., & Ito, T. A. (2000), The psy-
chophysiology of emotion. In Lewis, M. & Haviland-Jones, J. M., editors, The Handbook
of Emotion, pages 173–191. Guilford Press, New York, 2 edition. (Cited on page 11.)
Caldwell, M., Henry, P., & Alman, A. (2010), Constructing audio–visual representations
of consumer archetypes. Qualitative Market Research, 13(1):84–96. ISSN 1352-2752. doi:
10.1108/13522751011013990. (Cited on pages 56 and 120.)
Campbell, J. (1973), The Hero with a Thousand Faces. Princeton University Press, Princeton,
NJ. (Cited on pages 10, 38, 46, 47, 52, 54, 56, 62, 80, 152, and 153.)
Cannon, W. B. (1927), The James-Lange theory of emotions: A critical examination and
an alternative theory. American Journal of Psychology, 39(1/4):106. ISSN 00029556. doi:
10.2307/1415404. (Cited on page 20.)
194
bibliography
Carhart-Harris, R. L. & Friston, K. J. (2010), The default-mode, ego-functions and free-
energy: a neurobiological account of Freudian ideas. Brain, 133(4):1265–83. ISSN 1460-
2156. doi: 10.1093/brain/awq010. (Cited on page 25.)
Carminati, G., Lehotkay, R., Martin, F., & Carminati, F. (2013), An hypothesis about
Jung’s collective unconscious and animal-assisted therapy. NeuroQuantology, 11(3):451–
465. (Cited on pages 45 and 157.)
Cassidy, T. D. (2008), Mood boards: Current practice in learning and teaching strategies
and students’ understanding of the process. International Journal of Fashion Design, Tech-
nology and Education, 1(1):43–54. ISSN 1754-3266. doi: 10.1080/17543260802015154. (Cited
on pages 116, 118, and 162.)
Chamberlain, L. & Broderick, A. J. (2007), The application of physiological observation
methods to emotion research. Qualitative Market Research, 10(2):199–216. ISSN 1352-2752.
doi: 10.1108/13522750710740853. (Cited on page 27.)
Chancer, L. S. (2013), Sociology, psychoanalysis, and marginalization: Unconscious de-
fenses and disciplinary interests. Sociological Forum, 28(3):452–468. ISSN 08848971. doi:
10.1111/socf.12033. (Cited on page 32.)
Chesnokov, Y., Nerukh, D., & Glen, R. (September 2006), Individually adaptable automatic
QT detector. In Computers in Cardiology, pages 337–340. IEEE, (September 2006). ISBN
978-1-4244-2532-7. (Cited on page 66.)
Christopher Nolan. (2008). The Dark Knight, Warner Bros. Pictures. (Cited on pages 51,
53, and 98.)
Clark, A. & Chalmers, D. J. (1998), The extended mind. Analysis, 58:10–23. (Cited on
page 32.)
Clark, M. E. & Hirschman, R. (1990), Effects of paced respiration on anxiety reduction in
a clinical population. Biofeedback and Self-Regulation, 15(3):273–284. ISSN 0363-3586. doi:
10.1007/BF01011109. (Cited on page 91.)
Clore, G. L. (1994), Why emotions are never unconscious. In Ekman, P. & Davidson, R. J.,
editors, The Nature of Emotion: Fundamental Questions, chapter 8, pages 285–290. Oxford
University Press, New York. (Cited on page 15.)
Codispoti, M., Bradley, M. M., & Lang, P. J. (2001), Affective reactions to briefly presented
pictures. Psychophysiology, 38(3):474–478. ISSN 0048-5772. (Cited on pages 5 and 20.)
Cornelius, R. R. (2000), Theoretical approaches to emotion. In Proceedings of the ISCA Work-
shop on Speech and Emotion, pages 3–10, Newcastle. (Cited on pages 16, 18, 19, and 20.)
Cowie, R., Douglascowie, E., & Cox, C. T. (2005), Beyond emotion archetypes: Databases
for emotion modelling using neural networks. Neural Networks, 18(4):371–388. ISSN
08936080. doi: 10.1016/j.neunet.2005.03.002. (Cited on page 39.)
Cox, C. T. & Cohen, B. M. (2000), Mandala artwork by clients with DID: Clinical observa-
tions based on two theoretical models. Art Therapy, 17(3):195–201. ISSN 0742-1656. doi:
10.1080/07421656.2000.10129701. (Cited on page 62.)
195
bibliography
Cross, N. (2001), Designerly ways of knowing: Design discipline versus design science.
Design Issues, 17(3):49–55. ISSN 0747-9360. doi: 10.1162/074793601750357196. (Cited on
page 165.)
Crossman, S. & Barou, J.-P. (2004), Tibetan Mandala: Art & Practice, the Wheel of Time. Ko-
necky & Konecky, Old Saybrook, CT. ISBN 978-1568524733. (Cited on page 61.)
Curry, N. A. & Kasser, T. (2005), Can Coloring Mandalas Reduce Anxiety? Art Therapy, 22
(2):81–85. ISSN 0742-1656. doi: 10.1080/07421656.2005.10129441. (Cited on page 62.)
Curtis, R. (2003). Love Actually, Universal Pictures. (Cited on page 99.)
Custers, R. & Aarts, H. (2010), The unconscious will: How the pursuit of goals operates
outside of conscious awareness. Science, 329(5987):47–50. ISSN 1095-9203. doi: 10.1126/
science.1188595. (Cited on pages 5, 33, 150, and 164.)
Damasio, A. R. (November 1994), Descartes’ Error: Emotion, Reason and the Human Brain.
Avon Books, New York, 1 edition. ISBN 9780380726479. (Cited on page 21.)
Damasio, A. R. (1996), The somatic marker hypothesis and the possible functions of the
prefrontal cortex. Philosophical Transactions of the Royal Society of London. Series B, Biolog-
ical Sciences, 351(1346):1413–20. ISSN 0962-8436. doi: 10.1098/rstb.1996.0125. (Cited on
page 21.)
Damasio, A. R. (October 2000), The Feeling of What Happens: Body and Emotion in the Making
of Consciousness. Harcourt Incorporated, New York, NY. ISBN 0156010755. (Cited on
page 16.)
Damasio, A. R. (November 2010), Self Comes to Mind: Constructing the Conscious Brain.
Pantheon Books, New York, NY. ISBN 0307378756. doi: 10.1145/1142405.1142428. (Cited
on pages 92 and 111.)
Dan-Glauser, E. S. & Scherer, K. R. (2011), The Geneva affective picture database (GAPED):
A new 730–picture database focusing on valence and normative significance. Behavior
research methods, 43(2):468–77. ISSN 1554-3528. doi: 10.3758/s13428-011-0064-1. (Cited
on pages 40 and 60.)
Darwin, C. (1872), The Expression of the Emotions in Man and Animals. John Murray, London.
(Cited on pages 7 and 19.)
Davies, J. H. (1992). Mr. Bean (season 1, episode 1), Pearson Television International. (Cited
on pages 82 and 99.)
De Neys, W., Moyens, E., & Vansteenwegen, D. (2010), Feeling we’re biased: autonomic
arousal and reasoning conflict. Cognitive, Affective & Behavioral Neuroscience, 10(2):208–16.
ISSN 1531-135X. doi: 10.3758/CABN.10.2.208. (Cited on page 33.)
DeLue, C. H. (1999), Physiological effects of creating mandalas. In Malchiodi, C., edi-
tor, Medical Art Therapy with Children, pages 33–49. Jessica Kingsley, London. (Cited on
page 62.)
Demir, E., Desmet, P. M. A., & Hekkert, P. (2009), Appraisal patterns of emotions in human-
product interaction. International Journal of Design, 3(2):41–51. (Cited on pages 13 and 34.)
196
bibliography
Demme, J. (1991). The Silence of the Lambs, Orion Pictures Corporation. (Cited on
pages 51, 52, 82, and 99.)
Desmet, P. M. A. (2003), A Multilayered Model of Product Emotions. The Design Journal, 6
(2):4–13. ISSN 14606925. doi: 10.2752/146069203789355480. (Cited on pages 34 and 117.)
Desmet, P. M. A. (2012), Faces of Product Pleasure: 25 Positive Emotions in Human-Product
Interactions. International Journal of Design, 6(2):1–29. (Cited on pages 34 and 135.)
Desmet, P. M. A. & Hekkert, P. (2002), The basis of product emotions. In Green, W. S. &
Jordan, P. W., editors, Pleasure with Products, Beyond Usability, number 1988, pages 61–67.
Taylor & Francis, London. ISBN 978-0415237048. (Cited on pages 34 and 117.)
Desmet, P. M. A. & Hekkert, P. (2007), Framework of product experience. International
Journal of Design, 1(1):1–10. (Cited on pages 13 and 34.)
Desmet, P. M. A., Monk, A. F., & Overbeeke, K. (2004), Measuring emotion: Development
and application of an instrument to measure emotional responses to products. In Blythe,
M. A., Monk, A. F., Overbeeke, K., & Wright, P. C., editors, Funology: From Usability
to Enjoyment, chapter 9, pages 111–123. Kluwer Academic Publishers, Dordrecht. doi:
10.1007/1-4020-2967-5\_12. (Cited on pages 13, 28, 34, 109, 117, and 120.)
Desmet, P. M. A., Porcelijn, R., & Dijk, M. B. (2007), Emotional design; Application of
a research-based design approach. Knowledge, Technology & Policy, 20(3):141–155. ISSN
0897-1986. doi: 10.1007/s12130-007-9018-4. (Cited on page 118.)
Dey, I. (1993), Qualitative Data Analysis: A User-Friendly Guide for Social Science. Routledge,
London. ISBN 0203412494. (Cited on pages 40, 41, and 79.)
Di Paolo, E., Rohde, M., & De Jaegher, H. (2010), Horizons for the enactive mind: Values,
social interaction, and play. In Stewart, J., Gapenne, O., & Di Paolo, E., editors, Enaction:
Towards a New Paradigm for Cognitive Science, pages 33–88. Bradford Books, Cambridge,
MA. ISBN 978-0262014601. (Cited on page 147.)
Diefenbach, S. & Hassenzahl, M. (2011), The dilemma of the hedonic – Appreciated, but
hard to justify. Interacting with Computers, 23(5):461–472. ISSN 09535438. doi: 10.1016/j.
intcom.2011.07.002. (Cited on pages 34 and 117.)
Dienes, Z. & Scott, R. (2005), Measuring unconscious knowledge: distinguishing structural
knowledge and judgment knowledge. Psychological Research, 69(5-6):338–51. ISSN 0340-
0727. doi: 10.1007/s00426-004-0208-3. (Cited on page 5.)
Dijksterhuis, A. (2004), Think different: The merits of unconscious thought in preference
development and decision making. Journal of Personality and Social Psychology, 87(5):586–
98. ISSN 0022-3514. doi: 10.1037/0022-3514.87.5.586. (Cited on pages 4, 5, 115, 128, 133,
150, 155, 163, and 165.)
Dijksterhuis, A. & Aarts, H. (2010), Goals, attention, and (un)consciousness. Annual Re-
view of Psychology, 61:467–90. ISSN 1545-2085. doi: 10.1146/annurev.psych.093008.100445.
(Cited on pages 5 and 164.)
197
bibliography
Dijksterhuis, A. & Nordgren, L. F. (2006), A theory of unconscious thought. Perspectives on
Psychological Science, 1(2):95–109. ISSN 1745-6916. doi: 10.1111/j.1745-6916.2006.00007.x.
(Cited on pages 4 and 15.)
Docter, P. & Peterson, B. (2009). Up, Walt Disney Studios Motion Pictures. (Cited on
page 99.)
Donner, R. (1978). Superman, Warner Bros. Pictures. (Cited on page 50.)
Dundes, A. (1988), The flood as male myth of creation. In Dundes, A., editor, The
Flood Myth, pages 167–182. University of California Press, London, England. ISBN 978-
0520059733. (Cited on pages 3, 4, and 155.)
Dunn, B. D., Dalgleish, T., & Lawrence, A. D. (2006), The somatic marker hypothesis: A
critical evaluation. Neuroscience and Biobehavioral Reviews, 30(2):239–71. ISSN 0149-7634.
doi: 10.1016/j.neubiorev.2005.07.001. (Cited on pages 17 and 21.)
Dutton, D. G. & Aron, A. P. (1974), Some evidence for heightened sexual attraction under
conditions of high anxiety. Journal of Personality and Social Psychology, 30(4):510–517. ISSN
0022-3514. doi: 10.1037/h0037031. (Cited on page 29.)
Eastwood, C. (2004). Million Dollar Baby, Warner Bros. (Cited on pages 51 and 52.)
Edell, J. A. & Burke, M. C. (1987), The power of feelings in understanding advertising
effects. Journal of Consumer Research, 14(3):421–433. (Cited on page 120.)
Eerola, T. & Vuoskoski, J. K. (2010), A comparison of the discrete and dimensional models
of emotion in music. Psychology of Music, 39(1):18–49. ISSN 0305-7356. doi: 10.1177/
0305735610362821. (Cited on pages 16 and 26.)
Ekman, P. (1992), An argument for basic emotions. Cognition & Emotion, 6(3):169–200. ISSN
0269-9931. doi: 10.1080/02699939208411068. (Cited on pages 16, 26, 77, and 79.)
Ekman, P. (1994), Strong evidence for universals in facial expressions: A reply to Russell’s
mistaken critique. Psychological Bulletin, 115(2):268–287. ISSN 0033-2909. doi: 10.1037/
/0033-2909.115.2.268. (Cited on page 117.)
Ekman, P. & Cordaro, D. (2011), What is meant by calling emotions basic. Emotion Re-
view, 3(4):364–370. ISSN 1754-0739. doi: 10.1177/1754073911410740. (Cited on pages 16
and 150.)
Ekman, P. & Friesen, W. V. (1976), Pictures of Facial Affect. Consulting Psychologists Press,
Mountain View, CA. (Cited on page 19.)
Ekman, P., Friesen, W. V., & Ancoli, S. (1980), Facial signs of emotional experience. Journal
of Personality and Social Psychology, 39(6):1125–1134. (Cited on pages 16 and 19.)
Ekman, P., Levenson, R., & Friesen, W. (1983), Autonomic nervous system activity
distinguishes among emotions. Science, 221(4616):1208–1210. ISSN 0036-8075. doi:
10.1126/science.6612338. (Cited on page 83.)
Ekstrom, S. R. (2004), The mind beyond our immediate awareness: Freudian, Jungian, and
cognitive models of the unconscious. Journal of Analytical Psychology, 49(5):657–82. ISSN
0021-8774. doi: 10.1111/j.0021-8774.2004.00494.x. (Cited on pages 5 and 18.)
198
bibliography
El-Nasr, M. S., Morie, J. F., & Drachen, A. (2010), A scientific look at the design of aes-
thetically and emotionally engaging interactive entertainment experiences. In Gökçay,
D., Yildirim, G., Klinger, K., Mosemann, J., Johnston, L., & DeRicco, D., editors, Affective
Computing and Interaction: Psychological , Cognitive and Neuroscientific Perspectives, pages
281–307. IGI Global. ISBN 9781616928926. doi: 10.4018/978-1-61692-892-6.ch013. (Cited
on page 37.)
Elfenbein, H. A. & Ambady, N. (2002), On the universality and cultural specificity of
emotion recognition: A meta-analysis. Psychological Bulletin, 128(2):203–235. ISSN 0033-
2909. doi: 10.1037//0033-2909.128.2.203. (Cited on page 38.)
Elfenbein, H. A. & Ambady, N. (2003), Universals and cultural differences in recognizing
emotions. Current Directions in Psychological Science, 12(5):159–164. ISSN 0963-7214. doi:
10.1111/1467-8721.01252. (Cited on page 28.)
Eliade, M. (1998), Myth and Reality. Waveland Press Inc., Illinois, USA. ISBN 978-
1577660095. (Cited on pages 3 and 4.)
Elkis-Abuhoff, D., Gaydos, M., Goldblatt, R., Chen, M., & Rose, S. (2009), Mandala draw-
ings as an assessment tool for women with breast cancer. The Arts in Psychotherapy, 36
(4):231–238. ISSN 01974556. doi: 10.1016/j.aip.2009.04.004. (Cited on page 62.)
Epstein, S. (1994), Integration of the cognitive and the psychodynamic unconscious. Amer-
ican Psychologist, 49(8):709–724. ISSN 1935-990X. doi: 10.1037/0003-066X.49.8.709. (Cited
on pages 5, 6, 133, and 134.)
Etzel, J. a., Johnsen, E. L., Dickerson, J., Tranel, D., & Adolphs, R. (2006), Cardiovascular
and respiratory responses during musical mood induction. International Journal of Psy-
chophysiology, 61(1):57–69. ISSN 0167-8760. doi: 10.1016/j.ijpsycho.2005.10.025. (Cited on
page 33.)
Evans, J. S. (2010), Intuition and reasoning: A dual-process perspective. Psychological
Inquiry, 21(4):313–326. ISSN 1047-840X. doi: 10.1080/1047840X.2010.521057. (Cited on
page 33.)
Faber, M. A. & Mayer, J. D. (2009), Resonance to archetypes in media: There’s some ac-
counting for taste. Journal of Research in Personality, 43(3):307–322. ISSN 00926566. doi:
10.1016/j.jrp.2008.11.003. (Cited on pages 4 and 47.)
Fairclough, S. H. (2009), Fundamentals of physiological computing. Interacting with Com-
puters, 21(1-2):133–145. ISSN 0953-5438. doi: 10.1016/j.intcom.2008.10.011. (Cited on
pages 11, 27, and 29.)
Fairclough, S. H. & Venables, L. (2006), Prediction of subjective states from psychophysiol-
ogy: A multivariate approach. Biological Psychology, 71(1):100–110. ISSN 0301-0511. doi:
10.1016/j.biopsycho.2005.03.007. (Cited on page 83.)
Falsafi, P., Khorashad, S. K., & Abedin, A. (2011), Psychological analysis of the movie
"Who’s Afraid of Virginia Wolf?" by using Jungian archetypes. Procedia – Social and
Behavioral Sciences, 30:999–1002. ISSN 18770428. doi: 10.1016/j.sbspro.2011.10.194. (Cited
on page 46.)
199
bibliography
Field, S. (1984), Screenplay: The Foundations of Screenwriting. Dell Publishing, New York, NY,
US. ISBN 0440576474. (Cited on pages 9, 46, 54, and 153.)
Figner, B. & Murphy, R. (2010), Using skin conductance in judgment and decision making
research. In Schulte-Mecklenbeck, M., Kuehberger, A., & Ranyard, R., editors, A Hand-
book of Process Tracing Methods for Decision Research, pages 163–184. Psychology Press,
New York. ISBN 978-1848728646. (Cited on pages 83, 84, and 102.)
Fincher, D. (1999). Fight Club, Twentieth Century Fox Film Corporation. (Cited on
pages 51, 53, 81, and 98.)
Fontaine, J. R., Scherer, K. R., Roesch, E. B., & Ellsworth, P. C. (2007), The world of emotions
is not two-dimensional. Psychological Science, 18(12):1050–1057. ISSN 0956-7976. doi:
10.1111/j.1467-9280.2007.02024.x. (Cited on page 26.)
Freeman, D. E. (2003), Creating Emotion in Games: The Craft and Art of Emotioneering. New
Riders Publishing, San Francisco. ISBN 978-1592730070. (Cited on page 38.)
Freud, S. (1922), The unconscious. Journal of Nervous and Mental Disease, 56(3):291–294.
(Cited on pages 4 and 24.)
Friedman, M. (1937), The use of ranks to avoid the assumption of normality implicit in the
analysis of variance. Journal of the American Statistical Association, 32(200):675–701. ISSN
01621459. doi: 10.2307/2279372. (Cited on pages 123 and 131.)
Frijda, N. H. (April 1987), The Emotions. Cambridge University Press, Cambridge, MA.
ISBN 0521316006. (Cited on page 22.)
Frijda, N. H. (1988), The laws of emotion. American Psychologist, 43(5):349–358. ISSN
1935-990X. doi: 10.1037/0003-066X.43.5.349. (Cited on page 22.)
Froese, T. & Di Paolo, E. (2011), The enactive approach: Theoretical sketches from cell to
society. Pragmatics & Cognition, 19(1):1–36. ISSN 09290907. doi: 10.1075/pc.19.1.01fro.
(Cited on page 147.)
Fujimura, T., Matsuda, Y.-T., Katahira, K., Okada, M., & Okanoya, K. (2012), Categori-
cal and dimensional perceptions in decoding emotional facial expressions. Cognition &
Emotion, 26(4):587–601. ISSN 1464-0600. doi: 10.1080/02699931.2011.595391. (Cited on
page 16.)
Gadamer, H.-G. (1975), Truth and Methods. Sheed & Ward Ltd, London, England. ISBN
08264 7697X. (Cited on page 44.)
Galdi, S., Arcuri, L., & Gawronski, B. (2008), Automatic mental associations predict future
choices of undecided decision–makers. Science, 321(5892):1100 –1102. ISSN 1095-9203.
doi: 10.1126/science.1160769. (Cited on page 5.)
Garner, S. & McDonagh-Philp, D. (February 2001), Problem interpretation and resolution
via visual stimuli: The use of ’mood boards’ in design education. The International Journal
of Art & Design Education, 20(1):57–64. ISSN 1476-8062. doi: 10.1111/1468-5949.00250.
(Cited on pages 118 and 162.)
200
bibliography
Gattol, V., Sääksjärvi, M., & Carbon, C.-C. (2011), Extending the Implicit Association Test
(IAT): assessing consumer attitudes based on multi-dimensional implicit associations.
PLOS ONE, 6(1):e15849. ISSN 1932-6203. doi: 10.1371/journal.pone.0015849. (Cited on
pages 5 and 165.)
Gendron, M. & Barrett, L. F. (2009), Reconstructing the past: A century of ideas about
emotion in psychology. Emotion Review, 1(4):316–339. ISSN 1754-0739. doi: 10.1177/
1754073909338877. (Cited on pages 9, 16, 18, 20, 21, and 23.)
Gendron, M., Lindquist, K. a., Barsalou, L. W., & Barrett, L. F. (2012), Emotion words shape
emotion percepts. Emotion, 12(2):314–25. ISSN 1931-1516. doi: 10.1037/a0026007. (Cited
on page 22.)
Gettier, E. L. (1963), Is justified true belief knowledge? Analysis, 23(6):121–123. (Cited on
page 9.)
Gibson, M. (1995). Braveheart, Paramount Pictures. (Cited on pages 51, 54, 81, 97, and 98.)
Gigerenzer, G. (2007), Gut Feelings: The Intelligence of The Unconscious. Penguin Group, New
York. (Cited on pages 4, 23, 29, and 150.)
Gilroy, S. W., Billinghurst, M., Benayoun, M., Cavazza, M., Chaignon, R., Mäkelä, S.-M.,
Niranen, M., André, E., Vogt, T., Urbain, J., & Seichter, H. (2008), An affective model of
user experience for interactive art. In Proceedings of the 2008 International Conference in
Advances on Computer Entertainment Technology – ACE ’08, ACE ’08, pages 107–110, New
York, New York, USA. ACM Press. ISBN 9781605583938. doi: 10.1145/1501750.1501774.
(Cited on page 38.)
Grandjean, D., Sander, D., & Scherer, K. R. (2008), Conscious emotional experience emerges
as a function of multilevel, appraisal-driven response synchronization. Consciousness and
Cognition, 17(2):484–495. ISSN 10538100. doi: 10.1016/j.concog.2008.03.019. (Cited on
pages 16 and 26.)
Greenwald, A. G., Klinger, M. R., & Schuh, E. S. (1995), Activation by marginally percepti-
ble ("subliminal") stimuli: dissociation of unconscious from conscious cognition. Journal
of Experimental Psychology: General, 124(1):22–42. ISSN 0096-3445. (Cited on pages 5
and 20.)
Gronning, T., Sohl, P., & Singer, T. (2007), ARAS: Archetypal Symbolism and Images. Visual
Resources, 23(3):245–267. (Cited on pages 10, 50, 62, 152, and 155.)
Gross, J. J. & Levenson, R. W. (1995), Emotion elicitation using films. Cognition & Emotion,
9(1):87–108. ISSN 0269-9931. doi: 10.1080/02699939508408966. (Cited on pages 37, 38,
60, 77, 78, 97, and 120.)
Grossman, W. I. (1967), Reflections on the relationships of introspection and psychoanaly-
sis. International Journal of Psychoanalysis, 48(1):16–31. ISSN 0020-7578. (Cited on page 18.)
Gunther, Y. H. (2004), The phenomenology and intentionality of emotion. Philosophical
Studies, 117:43–55. (Cited on pages 15 and 16.)
201
bibliography
Hamann, S. (2012), Mapping discrete and dimensional emotions onto the brain: contro-
versies and consensus. Trends in Cognitive Sciences, 16(9):458–66. ISSN 1879-307X. doi:
10.1016/j.tics.2012.07.006. (Cited on pages 16 and 26.)
Hamilton, N. (2006), Enhancing health and emotion: Mindfulness as a missing link be-
tween cognitive therapy and positive psychology. Journal of Cognitive Psychotherapy, 20
(2):123–134. (Cited on pages 110 and 161.)
Hannan, D. (2010). Coral Sea Dreaming: Awaken, Roadshow Entertainment. (Cited on
pages 82, 85, 99, and 101.)
Hassenzahl, M. (2008). Aesthetics in interactive products: correlates and consequences of
beauty, Elsevier. (Cited on pages 34 and 117.)
Hassenzahl, M., Diefenbach, S., & Göritz, A. (2010), Needs, affect, and interactive products
– Facets of user experience. Interacting with Computers, 22(5):353–362. ISSN 09535438. doi:
10.1016/j.intcom.2010.04.002. (Cited on page 117.)
Hauke, C. & Alister, I. (2001), Jung and Film: Post–Jungian Takes on the Moving Image.
Brunner–Routledge, East Sussex, England. (Cited on pages 10, 38, 46, and 80.)
Haybron, D. M. (2007), Do we know how happy we are? On some limits of affective
introspection and recall. Nous, 41(3):394–428. ISSN 0029-4624. doi: 10.1111/j.1468-0068.
2007.00653.x. (Cited on pages 28 and 37.)
Henderson, P., Rosen, D., & Mascaro, N. (2007), Empirical study on the healing nature of
mandalas. Psychology of Aesthetics, Creativity, and the Arts, 1(3):148–154. ISSN 1931-390X.
doi: 10.1037/1931-3896.1.3.148. (Cited on pages 46 and 62.)
Hole, L. & Williams, O. (2007), The emotion sampling device (ESD). In Proceedings of the
21st British HCI Group Annual Conference on People and Computers, pages 177–178, (2007).
(Cited on page 118.)
Hollander, M. & Wolfe, D. A. (1999), Nonparametric Statistical Methods. Wiley-Interscience,
Hoboken, NJ, 2 edition. ISBN 978-0471190455. (Cited on pages 123 and 132.)
Höök, K., Isbister, K., Westerman, S., Gardner, P., Sutherland, E., Vasalou, A., Sundström,
P., Kaye, J. J., & Laaksolahti, J. (2011), Evaluation of Affective Interactive Applications.
In Cowie, R., Pelachaud, C., & Petta, P., editors, Emotion-Oriented Systems, Cognitive
Technologies, pages 687–703. Springer Berlin Heidelberg, Berlin, Heidelberg. ISBN 978-
3-642-15183-5. doi: 10.1007/978-3-642-15184-2. (Cited on pages 28 and 161.)
Hooper, T. (2010). The King’s Speech, Momentum Pictures. (Cited on pages 51, 52, 81,
and 98.)
Huh, J. A. (2010), Mandala as telematic design. Technoetic Arts, 8(1):19–30. ISSN 1477-965X.
doi: 10.1386/tear.8.1.19/1. (Cited on page 61.)
Huisman, G., van Hout, M., van Dijk, B., van der Geest, T., & Heylen, D. (2013), LEMtool
– Measuring emotions in visual interfaces. In Proceedings of the SIGCHI Conference on
Human Factors in Computing Systems – CHI ’13, pages 351–360, New York. ACM Press.
ISBN 9781450318990. doi: 10.1145/2470654.2470706. (Cited on page 118.)
202
bibliography
Huston, H. L., Rosen, D. H., & Smith, S. M. (1999), Evolutionary memory. In Evolution of
the Psyche, chapter 8. Praeger. ISBN 0275963128. (Cited on page 61.)
Irons, D. (1897)a, The nature of emotion. Philosophical Review, 6(3):242–256. (Cited on
page 22.)
Irons, D. (1897)b, The primary emotions. Philosophical Review, 6(6):626–645. (Cited on
page 22.)
Ivonin, L., Chang, H.-M., Diaz, M., Catala, A., Chen, W., & Rauterberg, M. ArcheSense: A
tool for evaluation of affective experience. ACM Transactions on Computer-Human Interac-
tion. (Cited on page 135.)
Izard, C. E. (2009), Emotion theory and research: Highlights, unanswered questions, and
emerging issues. Annual Review of Psychology, 60:1–25. ISSN 0066-4308. doi: 10.1146/
annurev.psych.60.110707.163539. (Cited on page 15.)
Jackson, P. (2001). The Lord of the Rings: The Fellowship of the Ring, New Line Cinema.
(Cited on pages 51, 52, 53, 97, and 98.)
Jackson, P. (2002). The Lord of the Rings: The Two Towers, New Line Cinema. (Cited on
pages 51, 52, 53, and 98.)
Jackson, P. (2003). The Lord of the Rings: The Return of the King, New Line Cinema.
(Cited on pages 51, 52, and 53.)
Jacobi, J. (1973), The Psychology of C. G. Jung. Yale University Press, London, England. ISBN
0300016743. (Cited on page 45.)
James, W. (1884), What is an emotion? Mind, 9(34):188–205. ISSN 00264423. (Cited on
page 20.)
Johnson, R. B. & Onwuegbuzie, a. J. (2004), Mixed methods research: A research paradigm
whose time has come. Educational Researcher, 33(7):14–26. ISSN 0013-189X. doi: 10.3102/
0013189X033007014. (Cited on page 79.)
Johnson, R. B., Onwuegbuzie, A. J., & Turner, L. A. (2007), Toward a definition of mixed
methods research. Journal of Mixed Methods Research, 1(2):112–133. ISSN 1558-6898. doi:
10.1177/1558689806298224. (Cited on page 32.)
Jones, R. A. (2003), Mixed metaphors and narrative shifts: Archetypes. Theory & Psychology,
13(5):651–672. ISSN 00000000. doi: 10.1177/09593543030135008. (Cited on pages 24
and 164.)
Jordan, P. W. (2000), Designing Pleasurable Products. Taylor & Francis, London. ISBN 0-415-
29887-3. (Cited on page 117.)
Jung, C. G. (1916), Psychology of the Unconscious: A Study of the Transformations and Symbol-
isms of the Libido, a Contribution to the History of the Evolution of Thought. Moffat, Yard and
company, New York, USA. (Cited on page 53.)
Jung, C. G. (January 1959), The Archetypes and the Collective Unconscious. Princeton Univer-
sity Press, Princeton, NJ. ISBN 0691018332. (Cited on pages 10, 11, 24, 29, 45, 46, 50, 52,
53, 61, 79, 80, 149, 153, 155, and 158.)
203
bibliography
Jung, C. G. (1963), Memories, Dreams, Reflections. Vintage, New York. ISBN 0679723951.
(Cited on pages 46 and 61.)
Jung, C. G. (1964), Man and His Symbols. Doubleday, Garden City, NY, US. ISBN
9780385052214. (Cited on pages 38, 43, 44, 46, 59, 61, 64, 80, 121, 157, and 158.)
Jung, C. G. (1967), Symbols of Transformation: An Analysis of the Prelude to a Case of Schizophre-
nia. Princeton University Press, Princeton, 2nd edition. (Cited on page 153.)
Jung, C. G. (1969), Aion: Researches into the Phenomenology of the Self. Princeton University
Press, Princeton, NJ, 2 edition. (Cited on pages 46, 47, and 52.)
Juslin, P. N. & Sloboda, J. (May 2011), Handbook of Music and Emotion: Theory, Research,
Applications. Oxford University Press, USA, reprint edition. ISBN 0199604967. (Cited on
page 60.)
Kahneman, D. (2003), Maps of bounded rationality: Psychology for behavioral eco-
nomics. American Economic Review, 93(5):1449–1475. ISSN 0002-8282. doi: 10.1257/
000282803322655392. (Cited on pages 5, 6, 33, 110, 115, 133, and 134.)
Kahneman, D. & Miller, D. T. (1986), Norm theory: Comparing reality to its alternatives.
Psychological Review, 93(2):136–153. (Cited on page 41.)
Kaipainen, M., Ravaja, N., Tikka, P., Vuori, R., Pugliese, R., Rapino, M., & Takala, T. (2011),
Enactive systems and enactive media: Embodied human-machine coupling beyond inter-
faces. Leonardo, 44(5):433–438. (Cited on page 148.)
Karapanos, E., Martens, J.-B., & Hassenzahl, M. (2012), Reconstructing experiences with
iScale. International Journal of Human-Computer Studies, 70(11):849–865. ISSN 10715819.
doi: 10.1016/j.ijhcs.2012.06.004. (Cited on pages 117, 142, and 163.)
Kaye, T. (1998). American History X, New Line Cinema. (Cited on page 99.)
Kazmierczak, E. (1990), From point to circle in primeval symbols. In Principal Choremes in
Semiography: Circle, Square, and Triangle. Historical Outline. Institute for Industrial Design,
Warszawa, Poland, 2 edition. URL http://www.elkadesigns.com/Publications.html.
(Cited on pages 61 and 62.)
Kazmierczak, E. T. (2003), Design as meaning making: From making things to the design
of thinking. Design Issues, 19(2):45–59. ISSN 0747-9360. doi: 10.1162/074793603765201406.
(Cited on page 12.)
Khalid, H. M. (2006), Customer emotional needs in product design. Concurrent Engineering,
14(3):197–206. ISSN 1063-293X. doi: 10.1177/1063293X06068387. (Cited on page 117.)
Kihlstrom, J. (2008), The psychological unconscious. In John, O., Robins, R., & Pervin, L.,
editors, Handbook of Personality: Theory and Research, pages 583–602. Guilford Press, New
York, 3 edition. ISBN 978-1609180591. (Cited on pages 5, 15, 18, and 33.)
Kihlstrom, J. (2009), Unconscious cognition. In Banks, W. P., editor, Encyclopedia of Con-
sciousness, pages 411–421. Academic Press, Oxford. ISBN 978-0-12-373873-8. (Cited on
page 20.)
204
bibliography
Kihlstrom, J., Barnhardt, T. M., & Tataryn, D. J. (1992), The psychological unconscious:
Found, lost, and regained. American Psychologist, 47(6):788–791. (Cited on page 20.)
Kihlstrom, J., Mulvaney, S., Tobias, B. A., & Tobis, I. P. (2000), The emotional unconscious.
In Eich, E., Kihlstrom, J., Bower, G., Forgas, J., & Niedenthal, P., editors, Counterpoints:
Cognition and Emotion, pages 30–86. Oxford University Press, New York. (Cited on
page 19.)
Kim, J. & André, E. (2008), Emotion recognition based on physiological changes in music
listening. IEEE Transactions on Pattern Analysis and Machine Intelligence, 30(12):2067–83.
ISSN 0162-8828. doi: 10.1109/TPAMI.2008.26. (Cited on page 60.)
Kim, K. H., Bang, S. W., & Kim, S. R. (2004), Emotion recognition system using short-term
monitoring of physiological signals. Medical & Biological Engineering & Computing, 42(3):
419–427. ISSN 0140-0118. doi: 10.1007/BF02344719. (Cited on page 83.)
Kim, S.-i., Kang, H.-S., & Kim, Y.-H. (2009), A computer system for art therapy assessment
of elements in structured mandala. The Arts in Psychotherapy, 36(1):19–28. ISSN 01974556.
doi: 10.1016/j.aip.2008.09.002. (Cited on page 62.)
Kimura, Y., Yoshino, A., Takahashi, Y., & Nomura, S. (2004), Interhemispheric difference
in emotional response without awareness. Physiology & Behavior, 82(4):727–31. ISSN
0031-9384. doi: 10.1016/j.physbeh.2004.06.010. (Cited on pages 11 and 15.)
Kirk, G. S. (1975), The Nature of Greek Myths. Penguin Books, New York, NY. ISBN 978-
0879510312. (Cited on page 4.)
Klem, G. & Lüders, H. (1999), The ten-twenty electrode system of the International Feder-
ation. The International Federation of Clinical Neurophysiology. Electroencephalography
and clinical neurophysiology. Supplement, 52:3–6. (Cited on page 100.)
Knox, J. M. (2001), Memories, fantasies, archetypes: An exploration of some connections
between cognitive science and analytical psychology. The Journal of Analytical Psychology,
46(4):613–35. ISSN 0021-8774. (Cited on page 46.)
Koelstra, S., Muhl, C., Soleymani, M., Lee, J.-S., Yazdani, A., Ebrahimi, T., Pun, T., Nijholt,
A., & Patras, I. (2012), DEAP: A Database for Emotion Analysis; Using Physiological
Signals. IEEE Transactions on Affective Computing, 3(1):18–31. (Cited on page 39.)
Kohler, A. (2010), To think human out of the machine paradigm: Homo Ex Machina.
Integrative Psychological & Behavioral Science, 44(1):39–57. ISSN 1936-3567. doi: 10.1007/
s12124-010-9113-z. (Cited on pages 9, 32, 33, and 44.)
Konijn, E. A. (January 2012), The role of emotion in media use and effects. In Dill, K., editor,
The Oxford Handbook of Media Psychology, pages 186–211. Oxford University Press, New
York/London. doi: 10.1093/oxfordhb/9780195398809.013.0011. (Cited on page 155.)
Kono, T. (2010), The "extended mind" approach for a new paradigm of psychology. In-
tegrative Psychological & Behavioral Science, 44(4):329–39. ISSN 1936-3567. doi: 10.1007/
s12124-010-9128-5. (Cited on page 32.)
205
bibliography
Kooijmans, T. & Rauterberg, M. (2007), Cultural computing and the self concept: Towards
unconscious metamorphosis. In Ma, L., Rauterberg, M., & Nakatsu, R., editors, Entertain-
ment computing– ICEC 2007 (LNCS, Vol. 4740), pages 171–181, Berlin, Germany. Springer
Berlin Heidelberg. doi: 10.1007/978-3-540-74873-1\_21. (Cited on pages 7 and 44.)
Koole, S. L. & Rothermund, K. (2011), "I feel better but I don’t know why": The psychology
of implicit emotion regulation. Cognition & Emotion, 25(3):389–99. ISSN 1464-0600. doi:
10.1080/02699931.2010.550505. (Cited on page 5.)
Kosslyn, S. M. & Koenig, O. (1995), Wet Mind: The New Cognitive Neuroscience. Free Press,
New York. ISBN 0028740858. (Cited on page 30.)
Kreibig, S. D. (2010), Autonomic nervous system activity in emotion: A review. Biological
Psychology, 84(3):394–421. ISSN 1873-6246. doi: 10.1016/j.biopsycho.2010.03.010. (Cited
on pages 27, 82, 83, 100, and 150.)
Kreibig, S. D., Wilhelm, F. H., Roth, W. T., & Gross, J. J. (2007), Cardiovascular, electroder-
mal, and respiratory response patterns to fear- and sadness-inducing films. Psychophys-
iology, 44(5):787–806. ISSN 0048-5772. doi: 10.1111/j.1469-8986.2007.00550.x. (Cited on
page 76.)
Kreutz, G., Ott, U., & Teichmann, D. (2008), Using music to induce emotions: Influences
of musical preference and absorption. Psychology of Music, 36(1):101 –126. doi: 10.1177/
0305735607082623. (Cited on page 60.)
Krippendorff, K. (1989), Product semantics: A triangulation and four design theories. In
Väkevä, S., editor, Product Semantic, pages 1–31. University ofIndustrial Arts, Helsinki,
Finland. (Cited on pages 46 and 56.)
Krippendorff, K. & Butter, R. (1984), Product semantics: Exploring the symbolic qualities
of form. Innovation, Spring:4–9. (Cited on page 56.)
Krug, R. (2006). Honda Civic Everyday. URL http://www.youtube.com/watch?v=
rcyfVQ1eobM&hd=1. (Cited on pages 125 and 187.)
Kujala, S., Roto, V., Väänänen-vainio mattila, K., Karapanos, E., & Sinnelä, A. (2011), UX
Curve : A method for evaluating long-term user experience. Interacting with Computers,
[in press]:1–11. ISSN 0953-5438. doi: 10.1016/j.intcom.2011.06.005. (Cited on page 142.)
Kumar, R. (2010), Research Methodology: A Step–by–step Guide for Beginners. Sage Publica-
tions Ltd, 3rd edition. ISBN 1849203016. (Cited on pages 40, 41, and 79.)
Lakens, D., Fockenberg, D. A., Lemmens, K. P. H., Ham, J., & Midden, C. J. H. (2013),
Brightness differences influence the evaluation of affective pictures. Cognition & Emotion,
27(7):1225–46. ISSN 1464-0600. doi: 10.1080/02699931.2013.781501. (Cited on page 38.)
Lang, P. J. (1969), The mechanics of desensitization and the laboratory study of human fear.
In Franks, C. M., editor, Behavior Therapy: Appraisal and Status, pages 160–191. McGraw-
Hill, New York. (Cited on page 80.)
Lang, P. J. (1984), Cognition in emotion: Concept and action. In Izard, C. E., Kagan, J., &
Zajonc, R., editors, Emotions Cognition and Behavior, pages 192–226. Cambridge University
Press, New York. (Cited on pages 26 and 65.)
206
bibliography
Lang, P. J. (2010), Emotion and motivation: Toward consensus definitions and a com-
mon research purpose. Emotion Review, 2(3):229–233. ISSN 1754-0739. doi: 10.1177/
1754073910361984. (Cited on page 19.)
Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (1995). International Affective Picture System
( IAPS ): Technical Manual and Affective Ratings, Center for Research in Psychophysiol-
ogy, University of Florida. (Cited on pages 40, 125, and 158.)
Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (2005), International affective picture system
(IAPS): Affective ratings of pictures and instruction manual. NIMH, Center for the Study of
Emotion & Attention. (Cited on page 60.)
Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (2008), International affective picture system
(IAPS): Affective ratings of pictures and instruction manual. In Technical Report A-8,
pages 1–12. University of Florida, Gainesville, FL. (Cited on pages 28, 39, and 60.)
Lang, P. J., Greenwald, M. K., Bradley, M. M., & Hamm, A. O. (1993), Looking at pictures:
Affective, facial, visceral, and behavioral reactions. Psychophysiology, 30(3):261–273. ISSN
0048-5772. doi: 10.1111/j.1469-8986.1993.tb03352.x. (Cited on pages 19 and 83.)
Laugwitz, B., Held, T., & Schrepp, M. (2008), Construction and evaluation of a user
experience questionnaire. In Holzinger, A., editor, HCI and Usability for Education
and Work (LNCS Vol. 5298), pages 63–76. Springer, Berlin, Heidelberg. doi: 10.1007/
978-3-540-89350-9\_6. (Cited on pages 117 and 135.)
Laurans, G., Desmet, P. M. A., & Hekkert, P. (2009), The emotion slider: A self-report
device for the continuous measurement of emotion. In 3rd International Conference on
Affective Computing and Intelligent Interaction and Workshops, pages 1–6, Amsterdam, The
Netherlands. IEEE. ISBN 978-1-4244-4800-5. doi: 10.1109/ACII.2009.5349539. (Cited on
pages 13 and 34.)
Lazarus, R. (1994), Emotion and Adaptation. Oxford University Press, New York. ISBN
9780195092660. (Cited on page 22.)
LeDoux, J. (2012), Rethinking the emotional brain. Neuron, 73(4):653–76. ISSN 1097-4199.
doi: 10.1016/j.neuron.2012.02.004. (Cited on pages 15 and 19.)
Lemos, N. (2007), An Introduction to the Theory of Knowledge. Cambridge University Press,
New York. ISBN 9780521842136. (Cited on page 9.)
Lench, H. C., Flores, S. a., & Bench, S. W. (2011), Discrete emotions predict changes in
cognition, judgment, experience, behavior, and physiology: A meta-analysis of experi-
mental emotion elicitations. Psychological Bulletin, 137(5):834–55. ISSN 1939-1455. doi:
10.1037/a0024244. (Cited on page 120.)
Leuner, H. (1969), Guided Affective Imagery (GAI): A Method of Intensive Psychotherapy.
American Journal of Psychotherapy, 23(1):4–22. (Cited on page 30.)
Lévi-Strauss, C. (1955), The structural study of myth. The Journal of American Folklore, 68
(270):428–444. (Cited on pages 47, 153, and 157.)
207
bibliography
Liang, R.-H. & Chang, H.-M. (2013), Hypnotist framing: Hypnotic practice as a resource
for poetic interaction design. In Proceedings of the 6th International Conference on Designing
Pleasurable Products and Interfaces - DPPI ’13, pages 241–250, New York, New York, USA.
ACM Press. ISBN 9781450321921. doi: 10.1145/2513506.2513532. (Cited on pages 48
and 157.)
Lieberman, M. D., Eisenberger, N. I., Crockett, M. J., Tom, S. M., Pfeifer, J. H., & Way,
B. M. (2007), Putting feelings into words: Affect labeling disrupts amygdala activity in
response to affective stimuli. Psychological Science, 18(5):421–8. ISSN 0956-7976. doi:
10.1111/j.1467-9280.2007.01916.x. (Cited on page 22.)
Lin, Y.-C., Chang, H.-M., & Liang, R.-H. (2011), Capturing notions from abstractions: The
foundation of poetic interaction design. In Proceeding of the 4th World Conference on Design
Research (IASDR2011), pages 1–13, (2011). (Cited on pages 48 and 157.)
Lindquist, K. A., Siegel, E. H., Quigley, K. S., & Barrett, L. F. (2013), The hundred-year
emotion war: Are emotions natural kinds or psychological constructions? Comment on
Lench, Flores, and Bench (2011). Psychological Bulletin, 139(1):255–263. ISSN 1939-1455.
doi: 10.1037/a0029038. (Cited on pages 16 and 150.)
Loevinger, J. (1957), Objective tests as instruments of psychological theory. Psychological
Reports, 3:635–694. (Cited on page 40.)
Lottridge, D., Chignell, M., & Jovicic, A. (2011), Affective interaction: Understanding, eval-
uating, and designing for human emotion. Reviews of Human Factors and Ergonomics, 7(1):
197–217. ISSN 1557-234X. doi: 10.1177/1557234X11410385. (Cited on pages 28 and 161.)
Lucero, A. (2012), Framing, aligning, paradoxing, abstracting, and directing. In Proceedings
of the Designing Interactive Systems Conference on – DIS ’12, pages 438–447, New York.
ACM Press. ISBN 9781450312103. doi: 10.1145/2317956.2318021. (Cited on page 13.)
Lucero, A., Aliakseyeu, D., & Martens, J.-B. (2008), Funky wall: Presenting mood boards
using gesture, speech and visuals. In Proceedings of The Working Conference on Advanced
Visual Interfaces – AVI ’08, pages 425–428, New York. ACM Press. ISBN 9781605581415.
doi: 10.1145/1385569.1385650. (Cited on page 118.)
Maheshwarananda, P. S. (2004), The Hidden Power in Humans: Chakras and Kundalin. Ibera
Verlag, Ibera Verlag. ISBN 3850521974. (Cited on page 62.)
Maia, T. V. & McClelland, J. L. (2005), The somatic marker hypothesis: still many questions
but no answers. Trends in Cognitive Sciences, 9(4):162–164. ISSN 13646613. doi: 10.1016/j.
tics.2005.02.006. (Cited on pages 15, 17, 21, and 29.)
Maia, T. V. & McClelland, J. (2004), A reexamination of the evidence for the somatic marker
hypothesis: What participants really know in the Iowa gambling task. Proceedings of the
National Academy of Sciences of the United States of America, 101(45):16075. doi: 10.1073/
pnas.0406666101. (Cited on page 29.)
Malandrakis, N., Potamianos, A., Evangelopoulos, G., & Zlatintsi, A. (May 2011), A su-
pervised approach to movie emotion tracking. In 2011 IEEE International Conference on
Acoustics, Speech and Signal Processing (ICASSP), pages 2376–2379, Prague. IEEE. ISBN
978-1-4577-0538-0. doi: 10.1109/ICASSP.2011.5946961. (Cited on page 55.)
208
bibliography
Malick, T. (1998). The Thin Red Line, Twentieth Century Fox. (Cited on page 99.)
Malik, M., Bigger, J. T., Camm, A. J., Kleiger, R. E., Malliani, A., Moss, A. J., Schwartz,
P. J., Breithardt, G., Cerutti, S., Cohen, R. J., Coumel, P., Fallen, E. L., Kennedy, H. L.,
Lombardi, F., Rottman, J. N., Schmidt, G., & Singer, D. H. (1996), Heart rate variability :
Standards of measurement, physiological interpretation, and clinical use. Circulation, 93
(5):1043–1065. ISSN 0009-7322. doi: 10.1161/âĂŃ01.CIR.93.5.1043. (Cited on page 83.)
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